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DEPARTMENT OF THE ARMY
WALTER REED ARMY INSTITUTE OF RESEARCH

WALTER REED ARMY MEDICAL CENTER

WASHINGTON. D.C. Z001

ATTENTON O: SG1 D-UWI 16 July 1980

To the Reader:

Recently, the US Army Medical Research and Development Command
was tasked to characterize the impact of individual performance
degradation on unit combat readiness. This report is the pro-
duct of a research effort directed at satisfying this research
requirement.

Drug use by our service members is a complex multi-dimensional
phenomenon. It is common to hear of, and read about, the drug
problem in the military. Unfortunately, seldom is there agree-
ment as to the nature of this problem. This lack of consensus
stems from the fact that drug use and abuse pose multiple
problems for our armed forces. Depending on one's perspective
and responsibilities, the drug problem may be one related to
health, performance, control, prevention, morality, discipline,
or a number of other vital issues. The current tasking focused
attention on still another demension of the problem. Namely,
how well combat units could perform their essential missions
if the performance of individual unit members had been degraded
in some way by the use of drugs?

The tasking presented an extraordinary challenge. Drug use by
our service members is almost always intermittent. Different
drugs are used at different times, in varying combinations with
one another and in varying doses. The effects of drugs on
performance vary with time since administration. Performance
demands themselves vary frommilitary job to military job,
from unit to unit and across operational settings. In combat
the effective military unit makes demands on all human physical
and mental faculties as well as the full range of sensory and
motor skills. The task of arraying individually abused drugs
and combinations of abused drugs, in varying amounts and at
different times since administration, against all of the perfor-
mances and skills required for effective unit performance is
beyond the scope of any scientific undertaking. Even if it
were possible to complete such a matrix, the essential question
of whether a given military unit could perform its essential
functions would remain unanswered for options exist for
commanders to substitute personnel and augment essential teams
as circumstances warrant.
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For the reasons stated above, an alternative strategy was selected.
Science Applications Incorporated, (SAI) was asked to utilize its
AMORE methodology to examine how the loss of certain skills and per-
formances would limit the capacity of different types of military
units to perform their essential missions. Because both civilian
and military scientists have demonstrated that the population at
risk, or most likely to be involved in drug use, is under age 25,
SAI was asked to determine which jobs in a number of military units
are likely to be occupied by soldiers under age 25. These jobs
represented the pool of skills and performances available to the
unit from its under 25 population. Because drug use tends to be
limited to this age group, this pool of skills and performances is
also that most likely to suffer degradation from drug use.

Because it is impossible to specify how much degradation would occur
in any individual, SAI was told to assume that drug use reduced an
individual's utility to zero. That is, that the individual could
contribute none of the performances and skills associated with his
military job. It was recognized from the outset that this represented
an extreme case, but it was nonetheless one way of characterizing
the resiliency of our current tables of organization and equipment
(TOE's) in the face of the loss of certain skills and performances.
For successive computer runs SAI was directed to eliminate from
availability, first ten, then twenty, thirty and forty percent of
the military jobs occupied by soldiers under age 25, and then to
determine the capacity of the unit to carry out its essential
functions. SAI was instructed to then inflict further damage of
the kind to be anticipated in combat to both the unit's personnel
and equipment and again to determine the impact on the unit's
capacity to perform its essential missions.

This report arrays the results of the research effort described
above. It describes how losses of skills and performances of
individuals most likely to be involved with drugs would reduce
the capacity of units to perform their essential functions.
Furthermore, it indicates rather clearly that TOEs differ in the
degree to which drug use might limit their combat capability. The
threat of functional failure due to drug use appears greatest
in those units where younger soldiers perform critical functions
and commanders have few options with respect to substitutability
of personnel.

The AMORE methodology assesses the capacity of units to perform
critical functions by attempting to rebuild mission essential
teams out of the skills and performances available to the
commander following personnel losses. When a team cannot be
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built, the AMORE system identifies the reason, typically the
lack of a suitably trained individual that can substitute for
a specific personnel loss. For this reason, the report also
contains listings by MOS of critical personnel whose loss,
whether due to drug abuse or combat damage, deprives the

commander of the resources to reconstitute essential teams.
The conmmander concerned with possible shortfalls in performance
by identified individuals afflicted with serious drug or
alcohol problems can view these critical skill lists as a basis
for assessing the impact functional failure of these individuals
might have on unit capability and can make judgements as to the
merits of cross-training other personnel to minimize my potential
adverse impact.

O~DETZ

LTC,
Contracting Officers Technical

Representative
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PREFACE

This study was conducted in response to a request by the Walter
Reed Army Institute of Research to assist the Army in defining the

functional impact of hypothetical distributions of drug abuse on
armor, artillery, and infantry company-size units. It is important to

note that no degradation of performance due to the actual abuse of a
particular drug or drugs is specified or examined. That important

analysis is left for a later effort.

A unit's ability to perform a specific mission was evaluated by

quantifying the number of essential teams of personnel and equipment
the unit could form under various situations. Here essential teams
are those combinations of personnel functions and items of equipment
required to perform a particular task in order for the unit to accom-
plish its mission. Each of the nine combat units was examined under

various combinations of assumed combat damage and additional personnel
losses from hypothetical drug-abuse distributions. Individual proba-

bilities of being a casualty were determined as a function of age
(from data provided by US Amy MILPERCEN), hypothetical percentages of

drug abusers in each unit, and various levels of combat casualties.
Drug abuse was considered incapaciting in order to demonstrate the

maximum potential loss of unit effectiveness in each of these units.

The resulting measure of unit effectiveness provides a powerful analy-

tic tool for comparing the combat risk (as measured by unit effective-

ness) among these units to functional failure from drug abuse. Ad-

ditionally, identification of personnel functions found critical to

unit effectiveness provides a basis for considering personnel policies

regarding drug abuse or other age-dependent phenomena.

4
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Infantry Battalion (Mech).

A-1 Expected Percentage of Personnel Less Than 204
25 Years of Age in Each Unit.

A-2 Probability by MOS that Personnel are Less 205
Than 25 Years of Age, Headquarters Company,
Armored Battalion.

A-3 Probability by 1OS that Personnel are Less 207
Than 25 Years of Age, Combat Support Company,
Armored Battalion.

A-4 Probability by MOS that Personnel are Less 209
Than 25 Years of Age, Tank Company, Armored
Battalion.

A-5 Probability by MOS that Personnel are Less 210
Than 25 Years of Age, Headquarters Battery,
Field Artillery Battalion.

A-6 Probability by MOS that Personnel are Less 212
Than 25 Years of Age, Firing Battery, Field
Artillery Battalion.
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A-7 Probability by MOS that Personnel are Less 213
Than 25 Years of Age, Service Battery, Field
Artillery Battalion.

A-8 Probability by MOS that Personnel are Less 214
Than 25 Years of Age, Headquarters Company,
Mechanized Infantry.

A-9 Probability by Mos that Personnel are Less 216
Than 25 Years of Age, Support Company,
Mechanized Infantry Battalion.

A-10 Probability by MOS that Personnel are Less 218
Than 25 Years of Age, Rifle Company, Mechanized
Infantry Battalion.
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CHAPTER ONE
SUMMARY

SECTION I
INTRODUCTION

1. PURPOSE

The purpose of this research was to assist the U.S. Army in
defining the potential functional impact of hypothetical distributions
of drug abuse on company-size armor, artillery, and infantry units by
examining the following questions:

0 How is initial combat capability affected by
drug users in these units?

0 Which skills become critical to unit
recoverability (after combat attrition) due to
troop losses attributable to drug abuse?

0 What critical positions become likely
candidates for intensive management and
surveillance in a drug-abuse environment?

* What further surveys and research will prove
fruitful in controlling the impact of drug
abuse on combat capability?

2. BACKGROUND

Tests of troop units in Europe (which are some of the most
elite in the Army) reportedly have shown drug-abuse levels as high as
4.2 percent for the more powerful drugs such as heroin, barbiturates,
or amphetamines and upwards of fifty percent for the less potent
marijuana and hashish. Of great concern is what this widespread drug
abuse may do to soldiers who are supposed to be ready to use highly
sophisticated weapons and equipment on short notice. While the social
consequences of drug abuse on unit integrity, cohesion and morale are
fairly well understood and appreciated, little is known about the
potential effects of this behavior on unit effectiveness in combat.

19



As an initial step in better understanding the problem, this
study examines the potential impact on unit effectiveness from a worst
case point of view, using hypothetical drug-abuse data. No
degradation of performance due to actual abuse of a particular drug or
drugs is specified or examined. Because the greatest potential impact
(risk) on unit effectiveness can be expected when drug abuse results
in total functional incapacitation, combat unit organizations are
analyzed from that perspective. Further, quantification of the unit
effectiveness following losses from drug abuse provides a means of
comparing unit risk to potential critical functional failure.

3. THE APPROACH

A unique SAI methodology entitled "The Analysis of Military
Organizational Effectiveness (AMORE)" was used to examine the
capability of each unit to perform a specific mission and to identify
those personnel functions and equipment critical to unit recovery
after losses from combat and drug abuse.

Briefly, application of this methodology to each unit examined
proceeds through the steps outlined below. A more detailed discussion
of the logic and implications of this procedure is found in Chapter
2. Methodology.

0 Input Data Preparation

Mission Selection The mission is key to the
analysis. The measure of the unit's
effectiveness is determined by how well the
unit can form teams of personnel and equipment
to do those tasks essential to mission
accomplishment. For this study, each unit was
given a similar mission: conduct those basic
combat functions required for defensive
operations in an armor-heavy environment
for a short period of time (twenty-four
hours).

TOE Analysis Each unit's organization is
examined to-identify those functions essential
to mission accomplishment and further to
identify the minimum equipment and personnel
tasks (by MOS) required to perform those
functions.

20
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Team Preparation The personnel functions and
equipment are then organized into teams. Each
team consists of the smallest group
functionally capable of adding an equal
increment of effectiveness contributing to
accomplishment of the unit's mission.

Essential Personnel Those personnel functions
necessary for mission accomplishment are
identified as essential.

Transferability/Substitutability Personnel
functions and equipment are further examined
to determine the extent one function may
substitute for another. A cost in time is
calculated or estimated and then assigned to
these permissible transfers.

Casualty/Damage Probabilities Susceptibility
to drug abuse is assumed equal to the
probability that an MOS is occupied by an
individual less than twenty-five years of age.
This probability multiplied by a given level
of drug abuse in a unit determines the
probability that the MOS is non-functional
from drug abuse. Losses from combat are also
levied to determine the unit's ability to
perform its mission after sustaining
losses of both personnel and equipment.

0 Computer Operations

Using the input generated above, a computer
simulation stochastically assesses casualties
to personnel and damage to equipment. It then
reconstitutes the unit to its maximum
remaining capability in the shortest
period of time.

This process is repeated for all combinations
of combat damage and drug-abuse levels of
interest. Additionally, the model identifies
those personnel and materiel shortages that
prevent the unit from forming additional
teams.
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Analysis

The output of the simulation at different
levels of damage i: analyzed to deter-
mine the cause of limited unit effectiveness
and to assess the relative risk among units of
functional failure due to drug abuse.
Personnel skills are identified as to their
relative criticality to unit reconstitution
following combat losses. The impact of
additional losses from drug abuse on those
skills previously identified as critical is
also assessed.

Unit Effectiveness Unit effectiveness is
defined as the number of teams the unit can
form at any given time as a percentage of the
maximum number of possible teams. For
example, a rifle company was divided
into eighteen teams for analysis purposes
(each te built around the fire team of the
rifle squad). If, due to losses, the unit
could form only nine teams, the unit would be
reported as fifty percent effective. The
availability of both equipment and personnel
are considered in evaluating unit
effectiveness. The changes in unit
effectiveness following losses from drug abuse
are measures of each unit's relative risk to
failure from drug abuse.

To quantify this relative risk to functional
failure from drug abuse at the various damage
cases a convenient ratio was developed. This
ratio represents a unit's tolerance to
increased drug abuse and is the measure of the
ability of an organization to sustain
its effectiveness in a drug-abuse environment.
It is defined as the ratio of percent of
personnel effectiveness lost to the increased
percent of drug abuse. A higher ratio
indicates a greater relative risk to drug
abuse. For example, a unit that experienced
a loss of twenty percent in effectiveness when
the incidence of drug abuse increased by forty
percent would have a tolerance ratio of .50
(20/40) . Another unit may lose thirty
percent in effectiveness for an increase in
drug abuse of ten percent. That unit's
tolerance ratio would be 3.00.
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Critical Personnel The AMORE model determines
which personnel functions cannot be filled
during each iteration and records the average
shortages for all runs. These shortages are
analyzed to determine which functions cause
the model to "choke" as it tries to build the
maximum number of teams. For example, the
rifle company may have been capable of
forming only nine teams because of a shortage
of squad leaders. The model would indicate
that ten teams could not be built from the
survivors, with a squad leader function
causing this choke at team ten. The average
number of times this skill is short would
al so be shown. The squad leader function is
now considered critical to the unit's ability
to reconstitute mission capability. By
sampling the unit at several damage levels,
the number of times a particular function
causes the model to choke can be used to rank
those essential functions in terms of
criticality. The more frequently the model
chokes on a particular function the more
critical the function is to the unit.

Required Substitutes Required substitutes are
those personnel functions not readily
identifiable as essential for mission
accomplishment, but required as substitutes
for and required to perform the function of
those positions defined above as critical.
Thus, the executive officer's function
may not be necessary for short periods of
intense combat. However, in the commander's
absence the executive officer may be required
to assume command. This makes him more
important to the unit than some other
"nonessential"function that is not required
to substitute for a critical function.
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SECTION II

SUMMARY OF FINDINGS

The results of this study (discussed in detail in Chapters 3,
4 and 5) are presented here in summary form to facilitate rapid
review of the major findings. In order to completely understand the
importance of the interactions between mission, team construction,
damage assessment, and other variables integral to this analysis,
study of Chapter 2, Methodology, is suggested.

1. RISK TO LOSS OF UNIT COMBAT EFFECTIVENESS

Each of the nine company-size unit organizations was examined
to determine the unit combat capability (effectiveness) remaining
after suffering losses at several damage and drug-abuse levels. The
measure of this effectiveness is the percentage of the number of teams
the unit could reconstitute following degradation from assumed combat
and drug-abuse losses. The difference in effectiveness for each of
these units is the measure of the relative risk each faces at the
assumed levels of combat and drug-abuse degradation. There is a
significant difference in the risk of functional failure from drug
abuse among the units examined. These results are shown graphically
in Figure 1-1 (Armor Battalion), Figure 1-2 (Artillery Battalion), and
Figure 1-3 (Infantry Battalion). Four damage cases are shown for each
battalion and represent the levels of combat damage on the
company-size units shown. Damage Case 0 shows the variation in unit
effectiveness as a function of increasing levels of drug abuse with no
accompanying combat casualties. Damage Cases 1, 2, and 3 show the
variation in unit effectiveness as a function of increasing levels of
drug abuse with accompanying combat casualties of 10%, 20%, and 30%,
respectively. Thus, for example, the curves in Figure 1-3, Damage
Case 2, show the decline in unit effectiveness of the three companies
of the Infantry Battalion as the level of drug abuse increases for an
assumed constant level of combat casualties, twenty percent.

In Figure 1-1 headquarters and headquarters company remains at
one-hundred percent combat effectiveness at Damage Case 0 for all
levels of drug abuse. Assuming Damage Case 3 (thirty percent
personnel casualties) the unit effectiveness falls from eighty percent
at zero drug abuse to approximately sixty percent, if forty percent of
those susceptible to drug abuse are also rendered ineffective. In all
instances the combat support company is less effective (at greater
risk) than the other units in the armor battalion. Figure 1-3 shows a
similar relationship between the headquarters company and combat
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support company of the infantry battalion. The relatively small
impact on effectiveness from even high levels of drug abuse on these
two headquarters companies is a result of essential functions for its
combat role (primarily command and control) being performed by more
senior and older personnel. Conversely, tasks essential to the combat
support companies (reconnaissance and fire support) of both battalions
are carried out by younger personnel. The tank and rifle companies
fall in between these two extremes.

The artillery battalion results (Figure 1-2) are quite
different from the armor and infantry units. The headquarters battery
capability to perform its combat mission is severely degraded by drug
abuse, particularly at zero combat damage (Damage Case 0). At ten
percent drug abuse, effectiveness falls to about seventy-five percent
and continues to drop below fifty percent as the assumed level of drug
abuse goes from ten percent to forty percent. This high risk to loss
of effectiveness is due in large measure to two factors: (1) how the
unit functions and (2) the age of personnel performing essential
tasks. In addition to those command and control functions performed
by all headquarters companies, the artillery headquarters battery
performs certain fire-direction functions critical to mission
accomplishment. These include fire-direction computation, battery,
positioning, target acquisition, and air defense functions not found
in other headquarters units. These tasks are also performed by
relatively younger personnel. The service battery on the other hand
has fewer tasks essential to the intense combat situation and more
personnel available to perform these tasks. The firing battery is
slightly more vulnerable to drug abuse than the service battery. At
high casualty levels (Damage Case 3) the loss in effectiveness is more
a result of a reduction in total survivors than failure of a
particular function.
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The ability of an organization to sustain its effectiveness in
a drug-abuse environment is defined as the ratio of percent of
personnel effectiveness lost to percent of increase in drug abuse. A
higher ratio Indicates a greater relative risk due to drug abuse. For
example, a unit that experienced a loss of twenty percent in
effectiveness when the incidence of drug abuse increased by forty
percent would have a tolerance ratio of .50 (20/40). Table 1-1 lists
the tolerance ratios for the nine units examined, before and after
combat damage. Each ratio was obtained through regression analysis of
four drug-abuse levels (10%, 20% 30%, and 40%) for each combat damage
case. The circled entries indicate the highest ratio (poorest
tolerance) of the company-size units within the battalion for each
combat damage case.

TABLE 1-1. TOLERANCE RATIOS

Effect of Drug Abuse At

UNITS Damage Case 0 Damage Case 1 Damage Case 2 Damaqe Case 3

Armor Bn

HHC .00 .02 .02 .40

C/S Co &G (
Tank Co .06 .29 .55 .53

F. A. Bn

HHB 603 .59 .42 .38
Svc Btry .52 .63a@
FA Btry .68 .64 .51

Inf. Bn

HHC .06 .35 .46

C/A Co .36 .35
Rifle Co., .49 Q .40 .44
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Examination of the company units shows headquarters company of
the armor battalion is relatively unaffected by drug abuse until the
higher combat-damage levels are reached. It is also of interest that
the rifle company's tolerance to drug abuse is relatively insensitive
at any of the four levels of combat damage.

While Table 1-1 portrays each unit's ability to tolerate drug
abuse, equipment shortages in s,,veral cases outweighed the impact
of personnel casualties from both combat and drug abuse. The
probability of combat damage to equipment was determined from Joint
Munitions Effectiveness Manuals considering the collateral damage to
major items of equipment that could be expected for each assumed
personnel-casualty level. In these instances equipment, not
personnel, limited unit effectiveness. Table 1-2 shows the key
limiting factor (M = Materiel, P = Personnel) that precluded further
restoration of combat capability for each combat-damage case and
drug-abuse level considered. A review of Table 1-2 shows that the
combined effects of combat damage and drug abuse result in a
personnel-limited force for most of the units examined in this study.
Both combat support companies and the service battery are personnel
limited in every case. On the other hand, the tank company is most
affected by materiel shortages except at the forty percent drug-abuse
level for Damage Case 1 and the thirty percent and forty percent
drug-abuse levels for Damage Case 2. Unit effectiveness of the tank
company is never limited by personnel in Damage Case 3. The rifle
company was limited by materiel at Damage Case 2, zero drug abuse,
primarily from shortages to the TOW anti-tank weapon. (Recall that
Damage Cases 0, 1, 2, and 3 correspond to 0, 10%, 20%, and 30% combat
casual ties, respectively.)
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TABLE 1-2. SUMMARY OF LIMITING FACTORS

Damage Case 1 _2 3

Drug Level 0 .1 [2.3 .4 0 [1 [2 .3 [4 0 11 12 3 .4

HHC P PP PP PP PP P PP P PP
C/S Co P p p p p P P p P P P P P P P

F.A. Battalion
HHB P P P P p P P P P P P P P P P
SVC Btry P P PP P PPP P PPP PP P
FA Btry M pP jP pP pp pp p pp pp

Inf. Battalion
HHC E P P P P P P P P P P P P P P
C/S Co P P P P P P P P P P P P P P P
Rifle Co P P P P P M P P P P P P P P p

Personnel (P), Materiel (M) and Equal (E)
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2. IDENTIFICATION OF PERSONNEL KEY TO UNIT EFFECTIVENESS

From the analysis of each unit's organization and consideration
of which functions were required for mission accomplishment, personnel
and equipment teams were formed to provide equal increments of
capability. Personnel functions required for these teams were
identified as essential for mission accomplishment and are listed for
each company in the sections of Chapters III, IV, and V. By sampling
the unit's ability to rebuild essential teams following combat losses,
essential functions critical to reconstitution were identified. These
functions are ranked by criticality in Tables 1-3a, (armor units),
1-4a,(artillery), and 1-5a, (infantry). Ranking was accomplished by
considering the frequency that shortages of a particular function
could not be filled through substitution and in what teams the
function was required. The more critical functions are those not
easily filled when vacancies occur and those frequently required in
essential teams. Note that those functions listed in the top (a)
portion in each table are critical to the unit considering only losses
uniformally applied to ali personnel. It is also of interest (Table
1-3a) that no personnel functions were identified as critical in the
tank company. Materiel losses limited this unit's ability to
reconstitute combat effectiveness in all cases. There were always
more people capable of performing necessary functions (operate tanks)
than equipment on hand.

The increase in losses generated by assumed incapacitating
drug-abuse levels resulted in identification of additional critical
personnel functions. These additional functions, considering both
drug abuse and combat damage, are listed in the lower part of Tables
1-3b (armor), 1-4b (artillery), and 1-5b (infantry). The probability
that each function is occupied by someone less than twenty-five years
of age is also specified. Some of the additions to the critical list
have a low probability of being less than twenty-five years of age.
In Figure 1-3b and 1-Sb some probabilities are zero. These functions
became critical, possibly from the indirect impact of losses from drug
abuse. Substitutes previously available to assume essential tasks are
now absent due to drug abuse, resulting in the essential function not
being filled. Tasks with a high probability of personnel being less
than twenty-five may be lost directly or indirectly from drug abuse.
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TABLE 1-3. CRITICAL PERSONNEL FROM COMBAT DAMAGE AND DRUG ABUSE,
ARMORED BATTALION.

a. Personnel Critical From Combat Damage Only
HEADQUARTERS COMPANY COMBAT SUPPORT COMPANY T TANK COMPANY
TASK TASK TASK

S4 SCOUT NONE- MATERIEL LIMITED
S1 SCOUT, HQ SECT OR LIMITED BY TOTAL
INTEL ANAL SCT DR, HQ SECT POPULATION
CO CDR SCOUT DR
ASST OP SGT SCOUT PLT LDR
C-E STAFF OFF MORTAR GUNR
INTEL/OP SCT MORTAR SQD LDR
COMM CHIEF SCOUT CREW LDR
S3 AIR AMMO BEARER
RATT OP CO CDR

SCOUT SQDLOR _

b. Additional Personnel Critical From Drug Abuse

HEADQUARTERS COMPANY COMBAT SUPPORT COMPANY TANK COMPANY
TASK P<25 TACK TASK

RTO .400 ASST MORT GNR .884 NONE- MATERIEL LIMITED OR
SWBD OP/MES CLK .388 REDEYE GNR .882 LIMITED BY TOTAL
TRK VEN MEC .908 SCT PLT SGT .009 POPULATION
CO .000 MORT CARR DR .884
XO/S3 .000 REDEYE TEAM CHF .509
S2 .000 SCOUT SQD LDR .129
COMR .134 FIRE DIR CHF .114
FLO CE MEC .458 FIRE DIR COMPUTR .454
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TABLE 1-4. CRITICAL PERSONNEL FROM COMBAT DAMSAGE AND DRUG
ABUSE, FIELD ARTILLERY BATTALION.

a.PersonneI Critical From Cobat Deeage Only
HEADQUARTERS, ITTERT SERVICE SATTERY FIRING BATTERY

CATQ WRECKER OPR STRY OR
SRV SPC T" FIRE VIR. 0

FO "SR. TVNt CHART 091
NUY C/P SR. RECYVOPR X0
IRE0 CH TRYO m FO CaCH FO 01 HY YEN OR GWINER
KTT OPI ED E PAoSCC
CH. StuRy REC0' WIN OPN M ORINTEL OFF AI AN ovCWIRE SPC S.K R HFRBRFIRE SUP SGT IRNOR CI4FGU RSETRCSR FD S6T OUTOSOT ASSNCN
TON SN SUP SGT
RECON OFF LT VEN R
FDSP IST SGTF0 SPC MINT TECrBN on MMO SUPS'
REDEYE SIST AM9 SEC CI(
INTEL. SST NYYNO

FOO SR WYN
REVEYE CH LT VU OR
REDEYE MIN AMC~ OFF
FO SGT SIPYA
FSO B UPY
SR VY" Aft AGINT
S2
S3
MOTDR SST
MT SPC

WIRE SPC
CHE14 S6T
INTEL SPC

Cw SpC
PLY LOR
SR CON CH
OPNS SIT
CARRIER OR

b. Additional Personnel Critical From~ Drug Abuse
I m9AWE. ITT,.RY SIRVICE, [IJ.TT:Ry T IRING R

iLT YEN R j858 AM AGONT .858 CARRIERt OR .801
IREOEY 0 :34 Nm NOLA .858

U!RE SPC .861
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TABLE 1-5. CRITICAL PERSONNEL FROM COMBAT DAMAGE AND DRUG ABUSE,
INFANTRY BATTALION (MECH).

a. Personnel Critical From Combat Damae Only
HEADQUARTERS COMPANY COMBAT SUPPORT COMPANY RIFLE COMPANY
TASK TASK TASK

RATT TN CHIEF ANTITANK GNR ANTITANK SQD LDR
RATT OPR ANTITANK SQD LDR FIRE DIR COMPUTR
COMM CHIEF REDEYE GUNNER ASST PLAT SGT
C-E MECHANIC REDEYE TEAM CHIEF DRAGON GNR
WIRE SPECIALIST ANTITANK SEC LDR FIRE TEAM LDR

AST SCT SECT LDR ANTITANK GNR
REDEYE SGT MORTAR SQD LDR
SCOUT SEC LDR COMP CDR
MORTAR GUNNER RIFLE SQD LDR
MORTAR PLT SGT COMM SGT
FIRE DIR COMPUTR ANTITANK SEC LDR
ANTITANK PLAT LDR MORTAR SECT LDR
ASST MORTAR GNR MORTAR GNR
SCOUT PLT LDR RIFLE PLT SGT
MORTAR PLAT LOR GRENADIER
FIRE DIR CHIEF AUTOMATIC RIFLE
SCOUT MORTAR SECT LDR

MORTAR CAR DR
RIFLE PLAT LDR
WPNS PLAT LDR

_ __ __ APC DRIVER

b. Additional Personnel Critical From Dru Abuse
HEUARTERS COMPANY COMBAT SUPPORT COMPANY i RIFLE COMPANY
TASK P<25 TASK P<25 TASK P<25

BN CDR .000 ANTITANK PLT SGT .000 RIFLEMAN .71
BN EXEC/S-3 .000 ANTITANK CARR DR .866 ASST AT G1!R .866
S-1/2/3/4 .000 SCOUT DR .866 AT DR .866

MORTAR SQD LDR .454 CO RTO .871
REDEYE SECT LDR. .483 WPN PLT RIC .884
ASST ANTITANK GNR .866 MORT AMMO .884
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SECTION III

OBSERVATIONS AND FUTURE CONSIDERATIONS

This pilot project for using the AMORE methodology to assist in
defining the potential impact of drug abuse on combat capability has
provided significant insights into how each unit's effectiveness may
be uniquely affected by assumed levels of drug abuse. The specificity
and quantification of the results highlight which units may require
closer attention in controlling drug abuse. It is also now possible
to identify those individuals within units that may warrant intensive
personnel management in a drug-abuse environment. These same results
would apply to any other medical or human behavioral phenomena which
is dependent on an individual being less than twenty-five years of
age.

It is important to recognize the limitations of this study
before applying the results to specific actions or reaching
conclusions about the impact of drug abuse on combat capability. The
results of this analysis are highly dependent on, and greatly
influenced by, three critical factors: (1) unit mission, (2) personnel
qualifications, and (3) drug-abuse distribution.

* Unit Mission: Each unit was examined in light
of its ability to perform a basic combat
function for a short period of time. This
selection of mission addresses the most
important question first (how well can the
unit fight?), but does not consider the
long-term aspects of sustained (long-term)
operations or readiness implications found in
the peacetime training environment. Factors
such as fatigue, replacement procedures,
logistics and administration play an important
role in these situations and, if considered,
will have a significant impact on study
outcome.

* Personnel Qualifications: The AMORE method-
ology makes extensive use of substitutability
by allowing necessary functions to be
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performed by available, qualified personnel.
This is a significant part of the analysis as
it provides a means of introducing the reality
of reconstitution into the methodology. Who
is allowed to substitute for whom and how long
it takes for a task to be performed are
inputs. For this analysis the substitution
rules are based on a review of current TOE
organizations, specified rank and MOS
authorizations, extent of primary, secondary
and tertiary training, and suggestions from
various service schools. Proficiency in one's
own task was assumed. This approach is
feasible and highly satisfactory for answering
questions concerning organizational structural
weaknesses and strengths, but does not
necessarily reflect the existing situation.
To accurately assess unit effectiveness (or
reduction thereof from some degrading
mechanism) and identify critical personnel and
equipment, input data must reflect those
proficiencies, allowable transfers, and
substitutions that currently exist.

0 Drug-Abuse Distributions A direct correlation
between drug abuse and soldiers in Europe less
than twenty-five years old was assumed for
this study and was the basis for the
observations reported. While statistical data
is available to show there is no significant
drug use in U.S. households for personnel over
twenty-five years of age, the converse may or
may not be true for soldiers in Europe. D a t a
reflecting accurate probabilities of the
phenomena of interest will obviously produce
more reliable and usable results.

A study of this nature does not lend itself to full
comprehension in summary form; therefore, a more thorough discussion
of the methodology is in Chapter 2.

Specifics regarding each unit organization, mission,
team-build, MOS, age probabilities, and results for the armor,
artillery and infantry battalions are found in Chapters Three, Four,
and Five, respectively.

Appendix A contains a complete list of age probabilities by MOS
for all nine company-size units.
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CHAPTER TWO
METHODOLOGY

SECTION I
THE PROBLEM

To assist the Army in defining the functional impact on combat
capability of a hypothetical distribution of drug use and abuse in
current armor, artillery and infantry company-sized units.

SECTION II
BACKGROUND

Specific degradation of performance due to drug abuse is not
currently known in sufficient detail to accurately measure the impact
on unit capability or effectiveness. It is possible, however, to
determine which functions are essential to mission accomplishment, and
to evaluate the maximum risk a unit takes that a critical function
will fail due to some level of drug abuse. This assumes, among other
things, that the probability that a particular function is assigned to
an individual who uses drugs is known and that the impact of his
functional failure on unit effectiveness can be quantified.
Government-furnished input satisfied the first requirement by
providing the age distribution by MOS of soldiers currently stationed
in Europe. The probability that an MOS was filled by a potential drug
abuser was assumed equal to the probability of being less than 25
years of age. These age data (listed in Appendix A) along with other
required input information were used in the analysis of each unit's
effectiveness, using a methodology called AMORE. Described in detail
in Section IV, AMORE provides a means of examining the detailed
anatomy of a unit in terms of personnel and materiel releted to
specific missions or tasks as a function of time. AMORE measures unit
capability as a function of time, following performance degradation to
personnel and materiel in the unit.

The ability of combat arms units to perform their primary
mission is critical to combat effectiveness and is the basis for this
analysis. Nine company-size units organic to armor, artillery and
infantry battalions were examined. A more detailed description of the
technical approach follows in Section Ill. Specific units are
discussed in Chapters Three, Four, and Five.
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SECTION III

STATEMENT OF WORK AND TECHNICAL APPROACH

1. STATEMENT OF WORK

The following tasks were specified for this study.

0 Determine the combat capability for each type
of unit as a function of time before and after
combat losses but without degradation from
drug abuse.

* Specify personnel critical to maintenance of
combat capability following combat losses.
Include those critical for each type of unit
studied.

* Utilizing appropriate DA sources, determine
the probability that an individual serving in
a given MOS will be younger than twenty-five
years of age.

0 Assume that only those personnel younger than
twenty-five are at risk of performance
degradation due to drug use. (Ignore alcohol
use.)

0 For individuals over the age of twenty-five,
assume drug usage probability is zero. For
individuals under the age of twenty-five,
assume a probability of drug use is .10, .20,
.30, and .40.

* For each type unit, interrelate the above to
determine the probability (for each level of
use) a drug user will be in a critical job or
member of a critical team before and after
combat losses over time.

2. TECHNICAL APPROACH

The overall approach used to demonstrate the functional impact
of hypothetical distributions of drug abuse on these units is
discussed in subsequent paragraphs and shown schematically in Figure
2-1, the Technical Approach. The work effort was performed generally
in three phases: (1) unit analysis and generation of input data, (2)
computer runs, and (3) analysis of the AMORE output. The AMORE
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7_u ANALYZE UNITS, OBTAIN AGE
DETERMINE MISSIONS, DISTRIBUTION
FUNCTIONAL TEAMS, DATA
TRANSFERABILITY

AMORE IDENTIFY DETERMINE
RUNS CRITICAL PROBABILITY

PERSONNEL MOS IS < 25
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DAMAGE LEVELS
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DETERMINE RELATIVE
RISK OF UNIT CAPABIL-
ITY FAILURE DUE TO
HYPOTHETICAL DRUG
ABUSE DISTRIBUTION

FIGURE 2-1. TECHNICAL APPROACH.
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methodology is discussed in detail in Section IV of this chapter,
which explains input data requirements and analytical steps to take
full advantage of this powerful tool.

2.1 ANALYZE UNITS

Within the framework of a basic combat situation, each unit is
analyzed to identify those functions, within that organization,
essential for mission accomplishment. Further refinement to a
specific mission of conducting defensive operations in a tank-heavy
environment for a short period of time (twenty-four hours) is the
basis for selection of personnel functions and materiel items
essential for mission accomplishment. These functions are then
grouped into team requirements, each team representing a slice of the
unit's overall combat capability. The numbers of teams and their
composition were based on guidance from the U.S. Army Centers for
Infantry (Ft. Benning, Georgia), Armor (Ft. Knox) and Artillery (Ft.
Sill) as part of previous SAI study efforts. The composition of the
personnel and materiel teams is shown for each unit in their
respective chapters. Additionally, transferability for both personnel
functions and materiel items was defined, as well as times required
for these transfers. Times required to repair lightly and moderately
damaged equipment were also determined.

The times indicated below were standardized for all units
analyzed in this study.

Event Times

Commander's decision to:
Transfer personnel 20 Minutes
Transfer equipment 10 Minutes

Repair Equipment
Light damage (operator

repairable) 18 Minutes
Moderate damage (unit

repairable) 240 Minutes

It should be noted that for this hypothetical study these input data
are notional and do not represent any specific unit or performance
goal.
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Transfer times, however, are dependent on the dispersal and
deployment techniques of each unit, and vary accordingly. Generally,
transfer times for personnel to assume other functions are on the
order of ten minutes or less within the same section and twenty
minutes for transfers to a different section or platoon with that
company.

The transfer of vehicles from one function to another followed
the same general scale, with an additional time penalty of thirty
minutes if communications equipment had to be remounted.

2.1.1 Combat Damage Combinations

Three damage cases (1,2, and 3), which relate to a specified
probability of producing a personnel casualty and the associated
probability of damage to materiel, are consicered during this
analysis. In all cases damage was assumed to be caused by Soviet
conventional artillery. Probabilities of damage to equipment were
computed from current Joint Munitions Effectiveness Manuals (JMEMs).
Table 2-1 lists the casualty and damage probabilities developed for
this analysis for Damage Cases 1, 2, and 3 (10%, 20%, and 30%
respectively).

TABLE 2-1. PERSONNEL AND MATERIEL COMBAT DAMAGE
PROBABILITY COMBINATIONS

(DAMAGE (PER- PD MATERIEL
UNIT CASE) SONNEL) Lt Mod Sev

HHC (Arm, Arty, Inf) 1 .10 .20 .14 .02
HHC (Arm, Arty, Inf) 2 .20 .20 .26 .04
HHC (Arm, Arty, Inf) 3 .30 .30 .40 .07

Rifle Co, C/S Co (Arm, Inf) 1 .10 .10 .06 .01
Rifle Co, C/S Co (Arm, Inf) 2 .20 .10 .19 .06
Rifle Co, C/S Co (Arm, Inf) 3 .30 .40 .28 .12

Tank Co 1 .10 .09 .03 .06
Tank Co. 2 .20 .18 .06 .12
Tank Co. 3 .30 .36 .16 .47

Svc Btry (Arty) 1 .10 .05 .01 .01
Svc Btry (Arty) 2 .20 .10 .02 .02
Svc Btry (Arty) 3 .30 .10 .03 .04

FA Btry (Arty) 1 .10 .05 .03 .05
FA Btry (Arty) 2 .20 .15 .06 .10
FA Btry (Arty) 3 .30 .10 .08 .14
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2.1.2 Drug and Combat Casualty Probabilities

It was assumed that drug abuse was casualty-producing in order
to determine the maximum risk of functional failure in different
units. In the combination of the two casualty probabilities (combat
and drug abuse), independent probabilities were utilized. A soldier
could be a casualty from drugs or conventional munitions. The
calculation of the resultant probability for each MOS is demonstrated
by the following example:

Red Eye Team Chief, M0S 16P2, Combat Support
Company, Infantry Battalion has a probability
of .509 of being less than twenty-five. In a
unit that has a drug-abuse level of .20 he has
a probability of (.509 x .20) = .102 of being
a drug casualty. At damage case two he also
has a probability of .20 that he will be a
casualty from combat damage. Thus, his
overall probability of functional failure is:

P(combat) +P(drugs) -P (combat) xP(drugs) - .20 + .102 - .020 .281

Subtraction of the product (P(combat) x
P(drugs)) adjusts the resultant probability to
reflect the fact that he can be lost to the
unit only one time.

The probability of an MOS being occupied by a soldier less than

twenty-five years of age was determined from age distribution data
furnished by the U.S. Army Military Personnel Center as follows:

Probability (MOS <25) = Sum of MOS holders <25
Sum of all personnel with that ROT-
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2.2 COMPUTER RUNS

Using the foregoing data as input, computer runs were conducted
for each unit under various damage combinations. Initially, runs were
made considering combat damage only to examine the units overall
ability to reconstitute mission essential teams and to identify
critical personnel. The drug-abuse probabilities were applied to the
unit personnel functions, assuming various levels of drug abuse (10%,
20%, 30%, and 40%) in the unit. The full range of drug abuse levels
was combined with each combat damage case for these runs (Table 2-1).
The output from the nineteen damage combinations of each company-size
unit provided data for the analysis. Each damage combination was
sampled for fifty iterations to ensure statistical convergence.

TABLE 2-2. COMBAT AND DRUG-ABUSE DAMAGE COMBINATIONS
EXAMINED FOR EACH COMPANY-SIZE UNIT

COMBAT DAMAGE DRUG ABUSE LEVELS
CASE 0 .10 .20 .30 .40

0 X X X X
1 X X X X X
2 X X X X X
3 X X X X X

2.3 ANALYSIS

The output of the damage runs was analyzed to determine the
cause of limited unit effectiveness and to assess the relative risk
among units for functional failure due to drug abuse. Personnel
skills were identified as to their relative criticality to unit
reconstitution following combat losses. The impact of additional
losses from drug abuse to those skills previously identified as
critical was also assessed from analysis of the output.

Unit Effectiveness Unit effectiveness was defined as
tne number of teams the unit could form and expressed
as a percentage of the maximum number of possible
teams. For example, a rifle company was organized
into eighteen teams. Each team was built around the
fire team of the rifle squad.
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If, due to losses, the unit could form only nine
teams, the unit would be reported as fifty percent
effective. Both equipment and personnel effective-
ness are consiOerea in evaluating unit erfectiveness.
7ge-difference in unit effectiveness following losses
from drug abuse is a measure of their relative risk
to failure from drug abuse.

To quantify this relative risk to functional failure
from drug abuse at the various damage cases, a
convenient ratio was developed. This ratio
represents unit tolerance to increased drug abuse and
is the measure of the ability of an organization to
sustain its effectiveness in a drug-abuse
environment. It is defined as the ratio of percent
personnel effectiveness lost to percent increase in
drug abuse. A higher ratio indicates a greater
relative risk due to drug abuse. For example, a unit
that experienced a loss of twenty percent in
effectiveness when the incidence of drug abuse
increased by forty percent would have a tolerance
ratio of .50 (20/40). Another unit may lose thirty
percent in effectiveness for an increase in drug
abuse of ten percent. That unit's tolerance ratio is
3.00.

Critical Personnel The model determines which
personnel functions could not be satisfied during
each iteration and records the average shortages for
all runs. These shortages are analyzed to determine
which functions caused the model to "choke" as it
tried to build the maximum number of teams. For
example, the rifle company may have been capable of
forming only nine teams because of a shortage of
squad leaders. The model would indicate that ten
teams could not be built from the survivors, and the
squad leader function caused a choke at team ten.
The average number of times this skill was short
would also be shown. The squad leader function is
now considered critical to the unit's ability to
reconstitute mission capability. By sampling the
unit at several damage levels, the number of times a
particular function, causes the unit to choke can be
used to rank those essential functions in terms of
criticality. The more frequently a unit chokes on a

particular function,the more critical the function is
to the unit.
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Required Substitutes Required substitutes are also
9entified, an are those personnel functions not
essential for mission accomplishment, but are
required to substitute for and perform the function
for those positions defined above as critical.

For example, the executive officer's function may not
be necessary for short periods of intense combat, but
he may be required to assume command in the
comm ander's absence. This makes him more important
to the unit than other "non-essential" functions not
required to substitute for some critical function.
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SECTION IV

ANALYSIS OF MILITARY ORGANIZATIONAL
EFFECTIVENESS (AMORE) METHODOLOGY

The fundamental methodology employed during the execution of
this study effort was the Analysis of Military Organizational Effec-
tiveness (AMORE). This section describes this tool.

1. BACKGROUND

The AMORE methodology was developed to translate input degra-
dation of elements of military organizations into output capability as
a function of time. The elements refer to personnel and materiel that
comprise the organization. The methodology substitutes a quantitative
process for what in the past has been an assumptional process. The
assumption process related combat attrition to a unit's remaining com-
bat viability by making explicit or implicit linear assumptions re-
garding this linkage. As an example, thirty-percent personnel
incapacitation has been translated into seventy-percent unit
effectiveness. This in turn has been used as a combat defeat
criterion, and in some studies or war games, units receiving this
level of personnel incapacitation have been precluded from further
participation until replaced wholly or in part.

Other analyses treat the materiel aspects of degradation. In
high-resolution modeling, "killer-victim" scoreboards result from
stochastic engagement processes. In large-scale, low-resolution
models, remaining weapons are scored for their firepower, mobility, or
survivability contribution without regard to personnel contributions.

In applying this type of assumptional transition, the contribu-
tion of certain key features of military organizations have not been
assessed. Some of these contributions are discussed below:

* The synergistic interactions between personnel skills and
materiel as they merge functionally to accomplish the
missions. These effects are often ignored.

The linear translation of personnel attrition into unit
degradation does not differentiate between units of high-
ly trained personnel and units of lesser trained
personnel.
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* The organizational reconstitution options open to unit
commanders and subordinates in the chain of command are
ignored in the assumptional transition process. This
leadership role represents a potentially significant
increase in unit capability.

The time-dynamic aspects of remaining unit capability
that can be regenerated after degradation are normally
lumped into a single step function. In reality, the
process of attrition may be random, whereby key skills in
one combat functional element are lost, other skills in
other elements of the same unit are also lost and
materiel items in yet other elements are damaged or des-
troyed. This random culling process may result in an
initial level of unit combat capability that is much
lower than applying a straight percentage related to in-
capacitation or equipment damage. As an intuitive exam-
ple of this culling process, consider an organization
consisting of ten functional elements with four personnel
and/or items of equipment essential to each element. If
the probability of attriting any one of the personnel
or materiel is .3, then the 4probability of getting at
least one is equal to 1-(1-.3) = .7599. It can be shown
that the expected initial remaining capability is
approximately 2.4 functional elements versus the seven
obtained from the linear assumption. In reality, time-
dynamics provide the potential for regrouping surviving
personnel and equipment into other fully functional
elements. Additional functional elements can also be
formed by repairing damaged equipment (within organiza-
tional capability), by substituting cross-trained skills
(a fire team leader becomes a squad leader) or by substi-
tuting equipment (the supply truck becomes a prime mover
for a howitzer).

* The functional relationships among elements of different
organizations influence the time-dynamics of organiza-
tional capability. Functional elements, while moving,
shooting, communicating, or maintaining in concert, can
be considered to be operating serially or in parallel.
For example, if one tank team is knocked out, others can
continue their parallel function. In other units,
however, some functional elements are dependent on
others, or operate in series. An artillery gun crew is
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dependent upon a fire direction element and, over a
longer time horizon, on command and control. In organi-
zations where a number of tasks occur through a series of
functional elements, organizational capability is more
easily impaired than in units where most of the tasks are
executed in parallel.

6 Many organizations have a reserve capacity in terms of
skills which are non-essential for specific missions.
While this reserve capacity is also subject to combat
degradation, some members should be available for sub-
stitution into more critical skills lost during combat.

2. DESCRIPTION

The dynamics of interactions within an organization after de-
gradation are complex. Ignoring these complex interactions and the
potential for change implicitly assumes that these interactions do not
make a difference. The AMORE methodology has shown this to be an in-
valid assumption. In Figure 2-2, the organizational capability of two
different types of Warsaw Pact units is compared as a function of time
after personnel incapacitation.

Two damage levels are shown: thirty percent and fifty percent
personnel incapacitation with corresponding equipment damage. Compare
the low initial capability of each unit and note also that the initial
capability differs by type of organization structure. The tank
company is a simple organization. Its functions consist of tank
elements that move and shoot under command and control of the company
headquarters. The artillery unit is a more complex unit having a fire
direction function in series with the gun and crew function. The
observed initial "functional shock" is greater for artillery battery
capability than for the tank company.

Unit capability represents the proportion of functional ele-
ments (equipment and crew) that can perform the unit mission. The
curves represent the recovery of the expected value of unit capability
as a function of time. The curves result from a statistically signi-
ficant number of replications of personnel and equipment damage com-
binations to these organizations. Various considerations can raise or
lower the expected recovery capability of any unit. Accordingly, the
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AMORE analysis of any organization will be directed towards discover-
ing ways to increase the total remaining capability, the rate of re-
covery.

In the Warsaw Pact example, the response of the two units is
different for the same levels of personnel incapacitation. However,
the artillery unit has the potential for more rapid recovery to a
higher level after thirty percent personnel incapacitation. This is
due to the reserve capacity in that organization. At higher levels of
incapacitation, the flexibility of that reserve capacity yields to the
more complex functional relationships inherent to artillery organiza-
tions. This observation leads to a new concept of hardness for mili-
tary combat organizations. Organizations with hard materiel, a high
degree of cross-training (or a few skill requirements), and a reserve
capacity have a potential for high resiliency. In contrast, organiza-
tions austerely manned and trained, with complex functional interrela-
tionships, and fragile equipment, are potentially brittle.

The AMORE methodology replaces the assumptional process through
a detailed analysis of the anatomy of an organization and its recovery
after personnel casualties and materiel damage. The following are
specifically considered:

* Combinations of personnel and materiel damage.

0 Personnel and materiel interactions as they merge to form
functional teams required for increments of combat capa-
bility.

0 The state of training and cross-training of individual
members of the organization, to include skill transfer-
abi1 ity.

* Substitutability and repairability of equipment.

0 Required functions for effective mission performance and
the relationship of these functions. Are they in paral-
lel? In series?

a The organization's ability to reconstitute its functions
and regenerate combat capability over time as a function
of personnel incapacitation and materiel damage.
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3. THE AMORE PROCESS

Input Data Preparation. The AMORE methodology presents a
structured approach to the building and integrating of functional
teams of an organization. The following steps outline the approach
and can be used to develop input data for the AMORE software.

3.1 DETERMINE UNIT STRESS MISSIONS

Unit missions should be considered in terms of demands on rare
skills and low-density equipment within the organization and simultan-
eous demands or multiple functions required to accomplish the mission.
Demands on rare skills and low density equipment are rather obvious.
An example of simultaneous demands are "fire" and "maneuver" during
the attack on an objective by an infantry unit.

The mission of "fire for effect" for an artillery battery
places more demands on personnel skills than interdiction fires. The
key difference is the demand for a forward observer. In the "fire for
effect" mission the forward observer performs the target surveillance
function. In the interdiction mission the fire direction center does
not require input from the forward observer.

A mission which includes all or more of the functions of like
missions can be considered a "stress" mission and will generally pro-
vide the most information about the unit performing its combat func-
tion. Complex organizations may require analysis of more than one
mission to gain total insight to organizational development.

3.2 PERFORM FUNCTIONAL ANALYSIS OF MISSION AND UNIT

It must be determined what functions must be performed to
accomplish the stress mission and how the functions relate to each
other. As an example, the artillery "fire for effect" mission demands
as a minimum the following functions: target detection, target
identification, target assignment, target engagement, and target
surveillance. There may be implied subfunctions such as movement to
contact or, in some cases, survival to allow subsequent engagements.

The functions required of a unit can be derived from the unit's
mission. Tables of Organization and Equipment (TOE) also have a func-
tional logic to them: company and platoon headquarters for command and
control, tank squads for the tank teams, etc. For new concepts and
new tactics it is wise to reverse the above sequence, i.e., to let the
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required functions define the unit's TOE. For example, when groups of
missions are considered, do they require command and control? main-
tenance? other services?

3.3 DETERMINE SKILL REQUIREMENTS FOR FIRST AND SUBSEQUENT
INCREMENTS OF FUNCTIONAL CAPABILITY

It is here that the organizational analyst must come to grips
with how capability is defined and, in particular, how capability is
increased for given missions. He must begin to answer the questions:
What are the increments of capability for an artillery battery?
Should the first increment include the company commander? Or a sec-
tion leader? Where should maintenance be included? Should it be
among the essential teams for the gun crew mission or should it be
clustered as a separate increment of capability?

A helpful technique is to consider the following questions. If
only one increment of capability could be built, what skills should it
contain? Next, if only two increments of capability could be built,
what skills should they contain? The second increment of capability
will then be the difference between these two answers. This process
is continued until all required functions are accounted for.

The AMORE process is not one which develops tactical concepts,
but rather one that reflects tactical concepts.* It places the plan-
ner in the shoes of the unit commander confronted with less than ade-
quate resources as a result of combat degradation. He must determine
how to reorganize the unit to accomplish the mission. The AMORE meth-
odology can be used to evaluate different orderings of capability in-
crements and different clustering of skills to gain insight as to
their impact on the potential recovery of a unit after degradation and
the resultant capability of the unit to accomplish the mission.

*Although the process can aid conceptual organizational development.
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3.4 IDENTIFY ARMAMENT, MOBILITY, COMMUNICATIONS OR OTHER EQUIPMENT
ASSOCIATED WITH EACH FUNCTIONAL AREA

The next step in the AMORE process is to correlate organiza-
tional materiel (or conceptual materiel) with functions. The person-
nel skills ordered for the various increments of capability need the
tools of their profession to accomplish the required functions and
reflect the mission being modeled. The real decision on the ordering
of increments of capability was made during the previous step, but the
sophistication of this step lies with selection of communications
equipment, maintenance tools, generators, etc. It is easy to assign a
tank to the fourth tank team and, in general, equipment assignments
track with previous skill assignments. But there may be some tools,
radios, etc., for which it is difficult to determine whether they are
essential for a particular function or mission. Sensitivity analysis
is advocated in these instances. In the sensitivity analysis, the
organizational analyst must assess the trade-off of making an item
essential with the resulting impact on unit resiliency versus not
requiring it to be present (i.e., not essential).

3.5 ASSIGN MINIMUM SKILLS AND MATERIEL TO THE FIRST TEAM AND
SUBSEQUENT INCREMENTS OF FUNCTIONAL CAPABILITY

The next step is to consider the merger of personnel and mater-
iel to form teams. The previous steps considered personnel and mater-
iel skills alone. The addition of materiel may generate the need for
more skills (to maintain, to hookup, etc.). The analyst will undoubt-
edly encounter constraints in terms of available personnel and equip-
ment. Austerity must be stressed. Before adding elements to teams,
the personnel skills and materiel items must pass the test: are they
essential to the performance of the particular increment of
capability? Or, conversely, can the increment of capability can be
performed without any particular skills or materiel items? The
organizational analyst may have to repeat previous steps to refine the
ordering of essential increments of capability. The axiom to be
followed is to exclude personnel skills and materiel items without
which the function can still be performed. The addition of a
particular skill or item of equipment to a team can best be justified
by carefully considering the functional analysis of the mission and by
adding personnel or equipment only where the marginal productivity is
high in terms of functional performance. When the issue is in doubt,
the AMORE methodology can be used to determine the cost in terms of
recoverable capability for the additional skill or item of equipment.
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3.6 DEVELOP PERSONNEL TRANSFERABILITY MATRIX

For a unit commander in combat, the balancing of remaining
resources against mission requirements is essentially a supply and
demand problem. Commanders are always reconstituting their units,
even in peacetime, by considering available assets and demands for
current mission(s). Accordingly, the exercise of command becomes a
continuous reallocation of unit resources to meet demands of the mis-
sion(s). In the AMORE methodology, the allocation potential is repre-
sented by personnel and materiel transferability matrices, such as the
one shown in Figure 2-3.

TOE P1 P2 P3 P4 P5 P6

P1 PLT CMDR 3 0 0 0 0 0 0

P2 PLT SGT 3 0 0 0 0 0 0

P3 TK CMDR 11 10 5 0 0 0 0

P4 TK GUNNER 17 30 15 10 0 0 0

P5 TK LOADER 17 - - 40 30 0 10

P6 TK DRIVER 17 - - 40 30 10 0

FIGURE 2-3. PERSONNEL TRANSFERABILITY EXAMPLE.

A portion of the potential transferability of personnel in a
tank company is shown. The rows represent the supply of skills avail-
able to perform the tasks identified by each column. For particular
missions and particular increments of capability, the AMORE software
selects available skills from the columns to meet team requirements.
Entries in the matrix reflect the "cost" for a skill (row) to perform
a particular task (column). Cost in this example is time for a row to
assume a column task. The entries shown could also represent training

55

aili rl~ i11 
- " ' z - -

.. .... ... . . .'- T- - i 
"
.... liB . .. -Z - .. -.. . . .. a, .. . . .. . . " " '



costs or the time actually required to perform the task. The dimen-
sion of the entries is chosen to fit the problem under examination.
Values along the diagonal (the intersection of row and column) repre-
sent a skill filling its own job. In all cases in the above example,
a zero means there is no cost in time for that skill to become opera-
tional in the indicated task at an acceptable level of capability.

The intersections of row and column off the diagonal represent
opportunities for cross-assignment. Where the number is other than
zero (such as row 4, column 1 - Tank Gunner substituting for Platoon
Commander) the number represents the time in minutes for that substi-
tution to reach an acceptable level of capability. Where there is no
number (as in row 6, column 2 - Tank Driver substituting for a Platoon
Sergeant) the potential for substitution is not recognized. These
potential transfers are obviously a function of the mission and situa-
tion under consideration. For example, an analyst may preclude trans-
fers because of rank differential for one mission but allow them for
another.

This step of the input data analysis requires one or two deci-
sions per row/column cell. Can the row skill substitute for the
column demand for the particular mission under consideration? If the
answer is yes, what is the cost for the substituted skill to attain
acceptable operational capability in combat? Earlier steps in the
analysis will have provided additional insights for making these deci-
sions. Transfer rules should be informally developed to provide con-
sistency to the decisions.

The filling of the personnel transferability matrix begins to
round out the establishment of a baseline organization. For the base-
line organization the inputs usually represent a "best case." For
specific cases to be studied, the transferability matrix can be syste-
matically changed with respect to the honoring of cross-assignment
potential or the cost required to accomplish it.

3.7 DEVELOP MATERIEL SUBSTITUTABILITY MATRIX

While equipment cannot be cross-trained, it can be designed to
perform more than one function. For example, a platoon leader's tank
can become the company command tank with a zero time penalty. Other
line tanks in the company can also become the command tank but a time
penalty should be assessed since time is required to exchange radios
to provide the proper netting capability for the substituted command
tank.

56



Developing the materiel substitutability matrix also requires
one or two decisions regarding each row and column intersection: Can
the row item substitute for the colnn demand item? If so, is there a
cost required to make the item combat ready for its new function with-
in unit resources?

3.8 BUILD PERSONNEL AND MATERIEL TEAMS BY FUNCTION
UP TO MAXIMUM NUMBER SELECTED

This step coordinates the previous steps and establishes the
incremental capability of the organization being considered.

NUMBER OF TEAMS

1 2 3 4 5 6 7 8....

COM CMDR 1

PLT CMDR 1

PLT SGT 1 1

TK CMDR 1 1 1 1

TK GUNNER 1 1 1 1 1 1 1 1

TK LOADER 1 1 1 1 1 1 1 1

TK ORIVER 1 1 1 1 1 1 1 1

FIGURE 2-4. INCREMENTS OF TANK COMPANY PERSONNEL CAPABILITY
FOR PROVIDING FIREPOWER.

Figure 2-4 shows an example of the buildup of team capability
for a Tank Company. The increments of capability are for personnel
skill teams. There is a collateral set of input data for materiel
items required for each increment. The AMORE software develops sepa-
rate and integrated insights for personnel and materiel. Figure 2-5
shows a portion of the team incremental capability for required mater-
iel items.
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NUMBER OF TEAMS

1 2 3 4 5 6 7 8...

CO TK (VRC-12, GRA-39) 1

KEYGUN, KYK-13 1 1

PL CO TK (VRC-12, PLRS) 1

P SGT TK (VRC-12, PLRS) 1 1

OTHER TANKS 1 I I I

SPEACH SECURITY (KY-57) 1 2 1 2 1 2 1 2

NIGHT VISION GOGGLES (PVS-5) 1 1 1 1 1 1 1 1

MASK, CHEM-BIO, PROTECTIVE 4 4 4 4 4 4 4 4

FIGURE 2-5. INCREMENTS OF TANK COMPANY MATERIEL CAPABILITY
FOR PROVIDING FIREPOWER.

The increments of capability do not have to be either linear or
homogeneous. There is no reason why the fourth or seventh increment
of capability could not have been maintenance oriented. Or, mainten-
ance could have been integrated with the tank teams themselves. The
final building of the teams is reserved for the last step to accommo-
date the insights developed during the building of the transferability
matrices. In turn, the transferability matrices were developed with
some knowledge of the incremental capability needed, as developed in
earlier steps.

The development of the matrices and the incremental capability
require a detailed and structured thought process. Once developed,
the input data together with the AMORE software provide a powerful
analytical tool to evaluate unit organizational effectiveness and pro-
vide significant insights into such diverse features as training,
replacement and assignment policy, readiness, equipment density, and
repair priority, to name a few.

4. INPUT DATA PRODUCTS REQUIRED

A summary of data elements required to run a single case, using
the AMORE methodology, is listed below. Input data used in this study
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was based on guidance received from the centers at Ft. Benning (Infan-
try), Ft. Knox (Armor) and Ft. Sill (Artillery) in support of other
studies conducted by SAI for the U.S. Army.

0 Current tables of organization and equipment

0 Personnel transferability matrix

0 Personnel essential team requirements

0 Significant materiel list

* Materiel transferability matrix

0 Materiel essential team requirements

0 Materiel repair times and vulnerability considerations

* Commander's decision times

A set of such input data is required for each unit and each
mission considered (if different).

5. AMORE SOFTWARE FUNCTIONAL DESCRIPTION

This paragraph describes how the AMORE software manipulates the
input data to assist in the analysis of military organizations. A
block diagram of the AMORE software is shown in Figure 2-6. The num-
ber in each block refers to the paragraphs below:

5.1 DEGRADATION OF ORGANIZATIONAL PERSONNEL AND MATERIEL ELEMENTS

The Joint Munitions Effectiveness Manual (JMEM) methodology is
normally used to derive relative probabilities of attrition of person-
nel and relative probabilities of equipment damage or destruction.
Using these JMEM results, units can be compared in three different
ways:

0 After receipt of the same personnel incapacitation and
equipment damage combinations,

0 After receipt of the same attack level (same number of
volleys of artillery, for example),

* After receipt of correlated attacks (e.g., when a tank
company is receiving some level and a headquarters and
service company is receiving another level).
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The AMORE software can accept different damage probabilities
for each item of equipment. Additionally, specific personnel degra-
dation of a unit can be applied or the damage combinations can be ap-
plied stochastically. Monte Carlo techniques are used to assign
personnel casualties within the model keeping count of the number and
type of each skill remaining. A more detailed process occurs for
equipment. Equipment is sorted into damage that can be repaired
within the section or team, damage that cannot be repaired by the team
but can be repaired within the company, damage that must be evacuated
for repair and, finally, undamaged equipment according to these
categories. The model keeps count of equipment accordiog to these
categories.

As a practice, baseline organizations are also run with zero
damage combinations. This validates the input data and confirms that
the organization can do what it is designed to do.

5.2 INITIAL FUNCTIONAL CAPABILITY

After applying personnel and materiel degradation factors, the
model compares personnel and equipment remaining with skills and
equipment required by the essential team inputs. This initial compar-
ison occurs before any transfers have taken place or before any items
of equipment have been substituted or repaired. The model calculates
this separately for personnel and materiel, and the combination of the
two. The model is also able to analyze multiple functions such as
firing and mobility. Figure 2-7 shows a hypothetical sequence for
firepower and mobility, by personnel and materiel teams.

Firepower Mobility Capability

Per- Mate- Fire- Per- Mate- Mobil- Teams That
Repli- sonnel riel power sonnel riel ity Can Shoot
cation Teams Teams Teams Teams Teams Teams and Move

1 4 2 2 8 5 5 2

2 5 4 4 7 9 7 4

3 6 4 4 8 8 8 4

4 4 5 4 9 8 8 4

5 6 3 3 7 8 7 3

Average 5.0 3.6 3.4 7.8 7.6 7.0 3.4

FIGURE 2-7. INITIAL CAPABILITY ANALYSIS IN TERMS OF TEAMS
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Considering the personnel skills that must be present for fire-
power delivery, five separate AMORE iterations produced a range of
four to six personnel teams which could be built to deliver firepower.
The expected capability is 5.0 personnel teams containing the
necessary skills to deliver firepower. The materiel column gives the
same analysis for materiel oriented to firepower. In the above
example, materiel generally dominated; i.e., built less teams than
personnel. The exception is in the fourth iteration. The dominant of
the two results in the number of teams that can fire by virtue of
remaining personnel skills and equipment.

The three columns under "mobility" reflect the same process.
It should be noted that the response of personnel and materiel are
closer. Also note the combined average in each case is less than
either of the two separate averages. The seventh column results from
the dominant effect of columns three and six. In the example shown,
firepower was always dominant.

AMORE output includes confidence intervals for each column. A
sufficient number of iterations are run to minimize the variance of
the expected capability.

5.3 SUPPLY AND DEMAND MATCHING

During each iteration the model establishes the maximum number
of essential teams that can be formed by (as in the above example)
personnel/firepower, materiel/firepower, personnel/mobility, and
materiel/mobility. It accomplishes this by a binary search technique.
For example, if the company capability consists of seventeen teams,
the process first tries to build nine. If nine can be built, it tries
for thirteen; if not it tries for five. The process continues to
split brackets until a point is reached where n teams can be built and
n+1 cannot.

To build teams, the model solves a transportation algorithm. It
allocates the remaining supply of skills and equipment according to
the rules established by the transfer matrices to the demands of the n
teams constructed during the binary search process. The times in the
transfer matrices are used as a cost. The solution minimizes the
average expected time to build teams.

When the model arrives at the point where it can build n but
not n + 1 teams, it determines which skill absences prevented the
building of the n+1 team. It also reflects what skills were surplus
to n+1 teams. These are inputs to a choke analysis which allows the
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determination of critical personnel skills. In each case, the fre-
quency of demands not filled and surplusses remaining are indicated
along with the distribution of the number of times n teams could be
built but not n+1, for all n.

A similar process is repeated for materiel teams, leading to a
choke analysis for materiel. The choke analysis reveals marginally
critical equipment items along with items that are preponderantly sur-
plus at a given level of capability. This analysis provides a basis
for materiel tradeoffs within the organization. Equipment repair
times are considered in the transportation algorithm solution and can
be used to model the tradeoff between organizational and intermediate-
level maintenance.

5.4 TIME RETURN OF TEAM CAPABILITY

The times used in the transferability matrices and in the esti-
mates of repair times are sampled stochastically for determination of
when the next team can be built. A stochastic model is used to re-
flect that while a commander may estimate four hours to repair a ra-
dio, it may actually take two or six. Accordingly, only when the
skills for n ordered personnel teams are assembled does their
capability get counted. This same process occurs for equipment and
results in team counts at user-specified time increments (such as two-
tenths of an hour). Thus, the software outputs team capability for
replication as a function of time. This is partitioned at each time
slice separately for personnel and materiel, and by function. The
dominant number of teams becomes combined capability as a function of
time.

Other times that can be included in the process are times re-
quired to move personnel and equipment. These would also be sampled
stochastically and folded in with other times to calculate the return
of given elemental capabilities.

5.5 COMBINED TEAM CAPABILITY AS A FUNCTION OF TIME

The model merely makes the required dominance comparisons of
personnel and materiel teams at each time increment specified. The
most restricting capability for each iteration becomes the capability
of the organization at each particular point of time. Results of all
iterations are averaged to obtain expected values. The model then
determines the dominant skills or items which lead to the final team
capability and provides a choke analysis summarizing the results of
all iterations.
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CHAPTER THREE

ARMORED BATTALION

SECTION I
GENERAL

The primary mission of the armored battalion is to close with
and destroy enemy forces, using fire, maneuver, and shock effect. In
combat operations it organizes, commands, and controls combined-arms
teams through cross-attachment of armored and mechanized infantry
companies. This chapter discusses the analysis of those companies
organic to the armored battalion. Other units, artillery and
infantry, are addressed in Chapters Four and Five, respectively.

The organization of the armored battalion is shown in Figure
3-1. The battalion has three unique company units:

* Headquarters Company
* Combat Support Company
0 Tank Company

This analysis assumed that these companies were engaged in
intensive combat, defending against a tank-heavy force for a short
period of time (twenty-four hoursl.

Each company was analyzed, using the AMORE methodology
described in Chapter 2 . Integral to this methodology is the
examination of a military unit, in terms of essential teams, which are
composed of the necessary personnel and materiel to perform the basic
functions of the unit. The effectiveness of the unit is measured by
the capability to form these teams after the unit has sustained
damage.

The TOEs were examined in detail, and all unique MOSs were
identified and matched with the requirements to accomplish each unit's
basic combat mission. Functions not essential to the basic mission,
such as mess and supply, were not required in the essential teams, but
were available to substitute for shortages in essential positions.
Each company was analyzed at four damage levels, called damage cases
0, 1, 2, and 3. Each case relates to a specific probability of
producing personnel casualties and associated damage to equipment.
Combinations of combat personnel casualties and associated materiel
damage to equipment are listed in Table 3-1. Drug abuse in each of
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Table 3-1. Damage Combination Probabilities For Personnel
and Corresponding Equipment Damage For Combat
Damage Cases, Armored Battalion

UNIT COMPONENTS DAMAGE CASE

wpanniia TFP k. WFAnQIIPTFP

PERSONNEL CO. 0 .10 .20 .30

EQUIPMENT: LT. 0 .20 .20 .30

MOD 0 .14 .26 .40

SEV 0 .02 .04 .07

COMBAT SUPPORT CO.

PERONNFE"In .lO .20 .30

EQUIPMENT: IT 0 .10 .10 40

MOD 0 .06 .19 .28

SEV 0 .01 .06 .12

TANK CO.

PpFgnNNFIn - In 9) -in

EQUIPMENT: LT 0 .09 .18 .36

MOD 0 .03 .06 .16

SEV 0 .06 .12 .47
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the units was considered at four levels (10, 20, 30, and 40 percent)
for each of the combat damage levels. The three companies are
discussed in turn in Sections II, III and IV. Overall observations
and findings for the battalion are summarized in Section V.
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SECTION II
HEADQUARTERS COMPANY, ARMORED BATTALION

1. GENERAL

The organization of the headquarters company is shown in
Figure 3-2. To accomplish its mission, the headquarters company must
organize, command, and control combined-arms teams which are engaging
the enemy with fire, maneuver, and shock effect for a twenty-four hour
period. Supply, much of the maintenance, mess activities, and medical
activities were not considered essential in this situation.

In Table 3-2, the personnel functions for headquarters
company are listed by MOS with the probability that MOS is occupied by
personnel less than twenty-five years old. The probability of being
less than twenty-five years of age is assumed to equal susceptibility
to drug abuse.

2. TEAMS AND TRANSFER MATRICES

The personnel requirements for forming teams for the basic
mission are displayed in Figure 3-3. The personnel tasks cover the
basic function of command, communication, intelligence, and some
maintenance (track vehicle mechanic). This limited maintenance
capability provides repair to vehicles with light and perhaps moderate
damage, necessary for the conduct of the defense during the assumed
brief period of intense combat.

A maximum of five essential teams was established for the
headquarters company. Team one requires the bare minimum to perform
at the twenty percent effectiveness level. These functions consist of
the battalion commander, staff officer, operations assistant, driver,
tank commander, field switchboard operator, and two track-vehicle
mechanics. These team requirements are shown cumulatively in Figure
3-3, for example the entries in column two (for team two) are the
totals for the required personnel tasks for both team one and two.
For team two, an intelligence operator,radio operator, company
commander and a different staff officer are added to those functions
required for team one. Total requirements are shown in column five.

The personnel transfer matrix is at Figure 3-4, and indicates
the time in minutes for a task (row) to assume a function (column).
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TABLE 3-2. PROBABILITY BY MOS THAT PERSOWNELm ARE LkESS TH.AN
25 YEARS OF AGE. HEADQUARTERS COMPANY, ARMORED
BATTALION.

TASK Ios NO. .10 .0 0 .40 .50 .60 70 .80 .90 .1.00

cO 12500 1
X0 12500 2
Si 12541 3
S2 MOO0 4
54 12392 6
CE STOF 25*00 6
MOT OF 12577 7
CIN 00Z50 8
53 AIR 12500 9
IKTEIiP SGT l9150 10

ASST OP SST 19040 11
PER NCO 75Z30 12
LGL CLK 71D20 13
C.K TYP 71LI0 14
OP ASST J9ID is
PER CAR OR 19FI0 16 .... ....'....

RAD OP 5120 17 o
QAEER CON ODE40 i8s_

CHEN NCO 5E0 1
PAC SGT 75520 20
PAC CLK 75B10 21
INTEL ANAL. 96330 22
TK CDR 19030 23
TANK OR 19F10 24 ....
COW CHIEF 31Z40 25
RAD TEL Of 5C20 26
SMIO OIpI OK 36K20 27
FLO CE NEC 31V20 28
COPANY COM 12300 29
COMPANY XO 12300 30
FST SGT 12z5M 31
SUP SGT 76Y30 32
ARMORER 76Yl0 33
MOT SaT 63ZS0 34
SR TRK VEH NEC 63C20 35
EQ CLK 76D10 36
TRK YEN NEC 63CI0 37
AUTO MXT TECH 631*0 35
MDT SST 63Z50 39
REC SaT 63F30 40
TK TUR MT SUP 4SK30 41
SR WELDER 44510 42
PWR GEN NEC 63520 43
TK TUR NEC 45,110
RCVy YEN OP 63F10 45
PLT LDR 67300 46
SEC CON 12800 47
TRUCK P1573 "mC 48
"VYEN OR 64C20 41

NESS STEW 9434 51
COOK 94310 S2
SUP SGT 76y40 53
SUP MAN 76Y10 54
MED PLT LOR 67300 55
P1.7 SST 990 5
CLNCL SPEC 91C00 67
NED AID 91310 58.
PRY ASST 911AD so
CLNCI. SPEC 910lO 60
NIED AID 91310 61 :::::::::~:::.::::~::: :~
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TASK No TOE 1 2 3 4 TASK No. TOE 1 2 3 JCO 1 1 311 11 COXO 30 1

XO/S3 2 2 1 1 1 1 FST SGT 31 1

Si 3 1 1 1 1 1 1 SUP SGT 32 1

$2 4 2 1 ANIORER 33 2

54 5 1 1 1 MOT SGT 34 1

CE ST OF 6.1 1 1 SR TRK YE HEC 35 4

NOT OFF 7 1 E CLK 36 2

C S 8 1 TRK VEHNEC 37 16 2 2 S 5 5

S3 AIR 9 1 1 1 1 AUTO MT TECH 38 1

INTEL OP 10 2 1 1 2 2 NOTSsT 39 1

ASST OP SGT 11 1 1 REC6T 40 3

PER NCO 12 2 TANK TURT SUP 41 1

LAL CLK 13 1 SR WELDER 42 2

CLK TYP 14 2 PWR GEN EC 43 4

OP ASST 15 7 1 2 3 4 5 TANK TUR NEC 44 2

PEP CAR DR 16 6 1 2 4 4 4 RCVY VE1 OP 45 4

RTO 17 A 1 1 2 2 PLT LDR 46 1

CAREERC OK IS 1 SEC CC 47 1

00 NCO 19 1 TRK NSTR 48 2

PAC CLK 20 1 Y VEN DR 49 IS

PAC CLK 21 3 A.,P ST SO 3

INTEL ARL 22 1 1 1 1 NESS SE WS 6

C" 23 5 1 2 3 4 5 COOK S2 16

TANK CR 24 1 1 1 SUP SGT S3 1

CO CNF 25 1 1 1 1 SUP Pw 14 4

RAO TEL OP 26 1 1 1 NED PLT LDR SS 1

SviDOP/ES CLK 27 5 1 1 2 2 . PLT ST 16 2

FLO CE NEC 28 1 1 1 CJCL SPEC 57 1

CO CO 29 1 1 1 11 3NED AID 6 10

PHY ASST 59 1

CLNCL SPEC 60 1

NED AID 61 5

moil 1174

FIGURE 3-3. CUMULATIVE TEAM REQUIREMENTS, HEADQUARTERS COMPANY,
ARMORED BATTALION.
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FIGURE 3-4. TRANSFER MATRIX, PERSONNEL, HEADQUARTERS COMPANY,
ARMORED BATTALION (CONT'D).
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An entry of -1 indicates that a transfer is not possible. For
example, the entry of ten at the intersection of row forty-nine and
column forty-five indicates that ten minutes is required to transfer
an individual from skill forty-nine (heavy-vehicle driver) to the
function designated by forty-five (recovery-vehicle operator). The
zeros in the primary diagonal indicate zero time is required for a
task to assume its own function. Examination of the personnel
transfer matrix shows a high degree of transferability for many of the
essential functions.

Figure 3-5 shows the materiel requirements for forming the
same essential teams, organized so that eqiupment requirements
correspond to the unit personnel team requirements. The transfer
matrix showing allowed substitution between items of equipment is at
Figure 3-6. This matrix is read similarily to the personnel-transfer
matrix. As an example, the command tank (row three) may assume the
function of the command armored personnel carrier (column one) in ten
minutes.

3. RESULTS

Using the input described above, the unit's base-case
capability to reconstitute effectiveness was determined from AMORE
runs at three damage levels: Case 1, 2, and 3. In Figures 3-7, the
percent unit effectiveness is presented as a function of time for the
three damage cases. For all three cas.,s the unit effectiveness is
limited only by personnel requirements.

Figure 3-8 lists the personnel functions and equipment which
limited the company's mission capabilities. The tasks or functions
listed inthe first column are those required for the mission essential
teams as shown in Figure 3-3. Every task required in Figure 3-3
appears in Figure 3-8; however, the order in the first column of
Figure 3-8 (The more critical functions appear higher in the column.)
reflects the results of detailed analysis of the unit's ability to
recover effectiveness following three levels of attack. An "X"

indicates the damage case where the shortages of mission-essential
functions occurred, resulting in the unit's failure to achieve full
capability. Critical equipment are also identified. The list of
required substitutes shows those non-essential functions which
substituted for critical personnel tasks during the AMORE runs.

At each level of combat damage (0, 1, 2, and 3) the unit
effectiveness was examined as a function of increased levels of drug
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EQUIPMENT NO. TOE 1 2 3 4 5

ARM PER CAR I 1 1 1 1
PER CAR 2 4 1 2 2 2 3
TANK 3 3 1 1 2 2 3

TRUCK, 2k TON 4 2 1 1
TRUCK. 4 TON 5 3 1 1 2
TRUCK. Aa TON 6 2
TRUCK. ITON 7 1
TRUCK. 1 TON 8 4 1 2 .2 2 3
TRUCK. 2k TON 9 S 1 1 2 2 3
HVY REC YEN 10 2 1
LT REC YEH 11 1 1 1 1
WRECKER 12 1
TRUCK,. 'TON 13 4 1 1 2 2
TRUCK 14 6 1
TRUCK Fl 15 5 1 2
IVY VEH 16 4 1 1 1 2 2
NVY VEH A 17 S 1 2 2 3 3
TRUCK. h TON 18 I 1 1 1
AIBUL A 19 1
AMBUL E 20 3
TRUCK. 2 TON 21 1
TRUCK, 13 TON 22
TOTAL 6)

FIGURE 3-5. CUMULATIVE TEAM REQUIREMENTS, MATERIEL,
HEADQUARTERS COMPANY, ARMORED BATTALION.
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:3 - J *t SO 0 0 0-I - -1 -1 -1 30 -1 1I -t -t 30 -1 -I 1 -1-1

1 .1 -1 -1 so tO 0 0 -1 -1 -1 -1 -1 30 -1 -1 -I -I 30 -1 - 1 -1 -1
7 -1 -1 -1 so20 to 0 -I - 1 -! - 1 30 -1 -1 -1 -1 30 -1 -1 -1 -1
8- -1 - 30 -1 -1 0 10 -1 -1 -1 20 30 30 -1 -1 30 -1 -1 -1 $0
9 so ,, -o 30 30 1 -I 10 0 - I -, I I@ 30 20 -1 - 30 -1 -1 30 -1

as -1 -1 -1 -1 -i -1 -1 -1 -2 0 a to to -1 - -1 -1 -a -I -1 -1 -
11 - I -I-0- -t -1 -i -1 -1 20 0 30 -1 -1 -1 -1 -1 -t -1 -1 -1 -1

to - -1 PC1 - - -1 10 20 -1 10 0 P0 1 -1 -1 -1 - 1 *1 - '-1
is -1 -a *1 -1 10 to 10 to -1 -1 -1 -1 0 -1 -1 -1 -1 10 -0 -1 -1 -1
1. -1 -t -t 10 30 So 30 20 -1. -t -1 -t 30 0 20 -1 -t 20 -1 -* 30 36
20 -3 -t -1 -1 -1 01 -1 - -1 -1 . - .1 I 02 - 0 - - -t 66

it -1 -1 -1 30 -1 -3 -1 -1 30 -t -1 1 -1 -1 - -1 -1 0 1 0 0
at -1 -1 -1 -1 S o so 10 o -1 01 o1 -1 -1 10 30 -1 o1 10 01 -1 to 0

1 2 3 a 5 6 7 a q to it 12 13 14 is 16 17 Is 19 20 itl 22

FIGURE 3-6. TRANSFER MATRIX FOR MATERIEL, HEADQUARIERS COMPANY,
ARMORED BATTALION.
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HEADQUARTERS COMPANY, ARMORED BATTALION

CASE 1 (P)
90

90o CASE 2 (P) .

SCASE 3 (P)
80 '

70

V)

6O

~50
Lu.

4O

9-

~30

20 P = Personnel Limited

M - Materiel Limited

10

I , I , $

0 1 2 3 4 5 6 7 8 9 10

RECOVERY TIME IN HOURS

FIGURE 3-7. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE AT THREE

LEVELS, HEADQUARTERS COMPANY, ARMORED BATTALION.
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MISSION ESSENTIAL DAM E REQUIRED W fAGE
PERSONNEL CASE SUBSTITUTES CASE

TASK NO. 0 1 2 3 TASK NO. 0' 1 2 3

£,4 5 x x X CSm 8 X x x

51 3 x x XO 30 X
INTEL ANL 22 X x

COMPANY COM 29 X X

AM OP SGT 11 x 1

C-E ST OF 6 X x

INTELIOP SST 10 X x

COd CHIEF 25 x x

S3 AIR 9 x

CO I

X0 2

S2 4 CRITICAL EOUPIIENT

RTO 17 AI PER CAR I

COMR 23 PER CAR 2

RATr OP 26 x TANK 3

SWSD/OP MS CLK 27

FLO CE MEC 28

TRK VEH MEC 37

OPASST 1s

PEP CAR DR 16

TANK DR 24

FIGURE 3-8. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT FOR
VARIOUS CASES OF COMBAT DAMAGE, HEADQAURTERS COMPANY,
ARMORED BATTALION.
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abuse. The incidence of 'rug abuse follows directly from the key
assumption that only persont, I less than twenty-five years old are
susceptible. AMORE runs were repeated for assumed drug-abuse levels
of 10%, 20%, 30%, and 40%.

Figure 3-9 and 3-10 show the percent unit effectiveness
remaining in headquarters company at the four levels of drug abuse for
each combat damage case. The levels of drug abuse are indicated both
as the percent of those susceptible to abusing drugs (less than
twenty-five years of age) and as the percent of the unit population.
Thus, twenty percent of those susceptible to drugs equates to ten
percent of the total unit. The dashed line indicates the level of
unit effectiveness limited by materiel shortages. Drug abuse impacts
significantly only at damage cases two and three at the forty percent
drug-abuse levels.

Figures 3-11 through 3-14 identify critical personnel and
required substitutes at each level of drug abuse for the four damage
cases (0, 1, 2, and 3). No functions were identified as critical at
damage case 0, as the unit was able to reconstitute one-hundred
percent of its essential teams at all drug levels. The XO and CSM
were required to substitute, however, for mission essential personnel.
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DAMAGE CASE 0 DAMAGE CASE 1

1O oo 10 -0__ MA E_ .........L.

90 90

80 RD

70 70

60 60

4J~

40- 40-

30- 30

lC 20

f ! ID

0 10 20 30 40 0 10 20 30 40

PERCENT DRUG ABUSE - PERSONNEL < 25 PERCENT DRUG ABUSE - PERSONNEL < 25
, I I . ,

S 10 1s 20 S 10 15 20

PERCENT OF TOTAl. POPULATION PERCENT OF TOTAL POPULATION

FIGURE 3-9. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE (CASES 0 AND 1) AND
VARIOUS LEVELS OF DRUG USE, HEADOUARTERS COMPANY, ARMORED RATTAInN.

DAMAGE CASE 2 DAME CAE 3
Do=.... . . .... . VTIZTE__._ 100 --__------_ ETE

100 .. 1.---..-----------------------

90O 90

,o so

70 70

60 60

i* i

2C 20O

10

010 20 30 4n o 10 2o 3D 40

PERCENT DRUG ABUSE - PERSONNEL < 25 PERCEPT DRUG ABUSE - PERSONNEL <25

S 10 tS20 S 10 Is 20

PERCENT OF TOTAL POPULATION PERCENT OF TOTAL POPULATION

FIGURE 3-10. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE (CASES N
VARIOUS LEVELS OF DRUG USE, HEADQUA RTERS COMPANY, RE BA PALION.
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DAMAGE CASE 0

M ISSION ESSENTIAL CRITICAL PERS. RUI E DRUG ABSPERS~tJEZ. SUBTIUES
PERSONNEL DRUG LEVEL ALEVELS

TASK NO. 0 .11.21.3 .4 TASK No. 0 1. .3 T4

54 5 CSol j
SI 3 X0 30

INTEL ANL 22

COMPANY COM 29

ASST O SGT 11

C-E ST OF 6

INTEL/OP SGT 10

C OM CHIEF 25 C--M

S3 AIR 9 CRITICAl EOVI l.E"T

CO 1 ARM P CAP
X02 EP. CAR

[ 4 TANK

RTO 17

COMR 23

RATT OP 26

SWB/OP MS CLK 27

FLD CE EC 28

TRK VEH tiEC 37

OP ASST 15

PER CAR DR 16

TANK DR 24

FIGURE 3-11. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT VARIOUS
LEVELS OF DRUG ABUSE AND COMBAT DAMAGE (CASE 0), HEADQUARTERS
COMPANY, ARMORED BATTALION.

DAMAGE CASE 1
MISSION ESSENTIAL CRITICAL PERS. REUIRED D ABUSE

PEIRSONNEL DRUG LEVEL SUBSTITUTES LEVELS

TASK NO. 0 .11.2.3.4 TASK 0 1 .2.3.4

$4 8 x Cs X x x x

S1 3 D 30 x X x
INELL AH 22 x x

C0O4PARIY COK 29 x

ASST O Sa 11 x

C-E ST OF 6 :

INTEL/oP SGT 10 E
CMCHIEF 25 " RTCL OIMN

S3 AIR 9A PEtCAR

1 PER CAR 2
X0 2 TAN, 3S2 4

RTO 17 "

CORR 23

RATT OP 26

SWBD/OP MS CL% 27 x

FLO CE'MEC 28

TRK VEM MEC 37

OP ASST is

PEP CAR DR 16

TANK OR 24

FIGURE 3-12. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT VARIOUS
LEVELS OF DRUG A3USE AND COMBAT DAMAGE (CASE 1), HEADQUARTERS
COMPANY, ARMORED BATTALION.
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DAMAGE CASE 2
MISSION ESSENTIAL RITICAL PERS. REQUIRED DRUG ABUSE

PJEL PRUG LEVELS SUBSTITUTES LEVELS

TASK 2ASK NO 0 .1 .21 .3 .4

S4 52 B 2 x x x
S! 3 X XO 30 X X 2 X X

INTEL ANL 22 x

COMPANY COM 29 x x x
ASST OP SGT 11 X

C/E ST OF 6 1

INTEL/OP SGT 10 x
COM CHIEF 25 x

S3 AIR 9 2

CO I CRITICAL EOUIPMENT

20 2
S2 4 ARFI PER CAR I

RTO 17 X 2 PER CAR 2

COMR 23 TANK 3

qATT OP 26

SBD/OP MS CLK 27 x x

FLO CE MEC 28

TRK VEM MEC 37 x x

OP ASST 15

PER CAR DR 16

TANK DR 24

FIGURE 3-13. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT
VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE (CASE 2),
HEADQUARTERS COMPANY, ARMORED BATTALION.

DAMAE CASE 3

MISSION ESSENTIAL CRITICAL PERS REUIRED DRUG ABUSE
_____O__EL DRUG LEVEL SUBSTITUTES LEVELS

TASK NO. 0 .1 . . T AK 1o.., .
S4 5 x CSM 8 2

Si 3 x x x x XO 30 X X X X X

INTEL A*1 22 X

COMPARY CON 29 X
ASST OP T 11 1 x

C-E ST OF 6 l
INTEL OP 10 x

camCHIEF 25 x

S3 AIR 9 x CRITICAL EQUIPMEN

o 2 x ARM PER CAR
S2 4 x PER CAR 2

RTO 17 TANK 3

COMR 23 X
RATT OP 26 X

SID/OP KS CLK 27 2

FLO CE MEC 28 1

TRK VEN KEC 37 x

OP ASST 1s
PEP CAR DR 16

TANK DR 24

FIGURE 3-14. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT VARIOUS
LEVELS OF DRUG ABUSE AND COMBAT DAMAGE (CASE 3), HEADQUARTERS
COMPANY, ARMORED BATTALION.
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SECTION III
COMBAT SUPPORT COMPANY, ARMORED BATTALION

1. GENERAL

The organization of the combat support company is shown at
Figure 3-15. For the mission assumed in this analysis, the combat
support company must provide indirect fire support, reconnaissance and
air defense for the battalion and attached units. The personnel tasks
for the combat support company are listed in Table 3-3 along with
probabilities that individuals assigned to these MOSs are less than
twenty-five years of age.

2. TEAMS AND TRANSFER MATRICES

Mission essential teams were structured around the combat
elements of the scout platoon, mortar platoon and redeye section, and
are shown in Figure 3-16. The first three personnel teams each
require an additional scout squad. Air defense and indirect fire
support are added, beginning with the fourth team. Additional teams
add elements in these three areas; the nineteen teams comprise a
complete scout platoon, a heavy mortar platoon and a redeye section.
The personnel transfer matrix, shown in Figure 3-17, is similar to the
HHC matrix described in Section II. The clustering of transferability
around the diagonal of the C/S company matrix indicates a high degree
of transferability within sections but little between sections. The
materiel team requirements and the transfer matrix are shown in
Figures 3-18 and 3-19. The materiel teams are built to match the
personnel teams in Figure 3-16.

3. RESULTS

AMORE runs were made for damage cases 1, 2, and 3 using the
above input to establish a base case. No drug-abuse degradation was
assumed at this point. The percent unit effectiveness as a function
of time is shown for the three damage cases in Figure 3-20. Unit
effectiveness was limited only by personnel casualties in all cases.
Critical personnel the required substitutes for these functions, and
the critical equipment, identified from these runs, are shown in
Figure 3-21.

The AMORE runs were repeated, assuming drug usage levels of
10%, 20%, 30%, and 40% for damage cases 0, 1, 2, and 3. The resultant
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unit effectiveness is shown at Figure 3-22 for damage cases zero and
one and at Figures 3-23 for damage cases two and three, respectively.
Each curbe shows the reconstituted unit effectiveness at each
drug-abuse level. Two drug-usage scales are shown. The top scale
reflects the percentage of those persons less than twenty-five who are
assumed to be drug abusers. The bottom scale relates this percentage
to the total unit population. The dashed line indicates the
limitation of unit effectiveness falls off sharply with increased drug
usage for most damage levels, particularly at damage case one. The
mission-limiting personnel functions and required substitutes for the
different levels of drug abuse are shown for each damage case at
Figures 3-24 through 3-27.
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TABLE 3-3. PROBABILITY BY MOS THAT PESONNEL ARE LESS
THAN 25 YEARS OF AGE. CONBAT SUPPORT COIff'ANY,
ARdiORLD BATTALION.

TAK JL o. . 10.2 3 .40 .10 .6. J0. 09 1
CO 12B00 1
X0 12B00 2
FST SST 1215P, 3
COM CHIEF 31240 4
SUP 5ST 76y3o S
ARMORER 76Y10 6
P.C. DRIVER 19DIO 7 

x:;::.....: X.:::::....L.V. DRIVER 19010 a
MOTOR SGT 63C30 9
SR TR.V. MEC 63C20 10
lTa V lMEC 63CIO 11
C-E NEC 3IV20 12
PLL CLERKC 76010 13
REC WIN OP 63F20/14 14.........
AWLS C014. 19F20 15 -------

AVLS SEC CH 19030 16
AWLS DRIVER 19FI0 17

'EYE L0 14800 18
RLDEYE 367 16P30 19
REDEYE TN CH 16P20 20
REDEYE GUN ISPIO 21
5CT PLT LD 12CDO 22
SCT PLT SG1 19040 23
SCOUT 19010 24.. ........
SCT DRIVER 19010 25
SCT.SCT 1.0 19030 26
SCT SQD LD 19030 27
SCT CREW 1.0 19020 28
SCOUT 19010 29
SCT DRIVER 19010 30
H. MORTAR PLT .0 12.00.31
RAD TEL OP IICIO 32 ~.'....
FIRE DIR CH 11C00 33
FIRE DIR CM PT 11C20 34

PER CAS Ii~l 3..........
NOR 0010 1C20 36

NOR. GUNNER IIClO 37
rl CAR OR 11C10 38.....
A. BEARER 1 1C10 39 .

ASST GUNB lICIO 40
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TASK NO TOE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

CO 1 1 111111111
X0 2 1
FST SGT 3 1
COM CNF 4 1
SUP SGT 5 1
ARMORER 6 1
PCDRY 7 1
LY DRV 8 1
MOTOR SGT 9 1
SR Th V NEC 10 1
TR T MEC 11 4
E-E NEC 12 1
PLL CLK 13 1
REC VEH OP 14 2
AVLB COM 1s 1
AYLN SEC C 16 1
AVIB DRY 17 2
REDEYE LD 18 I 1 1
REDEYESGT 19 1 1 1 1 1 1 1 1 1 1 1
REDEYE TH CN 20 5 1 1 2 2 2 2 2 2 3 3 3 3 3 3
REDEYE GUN 21 5 1 1 1 2 2 3 3 3 3 4 4 4 4 5 5
SCT PLT LD 22 1 1 1 1 1 1 1 1
SCT PLT SGT 23 1 11 1
SCOUT 24 2 1 1 1 1 2 2 2
SCT DRY 25 2 1 1 1 1 2 2 2
SCT SCT LO 26 2 1 1 1 1 1 1 2 2 2 2 2
SCT SOD LD 27 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2
SCT CREWLP 28 4 1 2 2 2 2 2 3 3 3 3 4 4 4 4 4 4 4 4 4
SCOUT 29 8 1 2 3 3 3 3 4 4 5 6 6 6 6 7 7 7 7 8
SCT DRY 30 8 1 2 3 3 3 3 4 4 5 5 6 6 6 6 7 7 7 7 8
H MORTAR PLT LD 31 1 1 1 1 1 1 1 1 1
RAD TEL OP 32 2
FIRE DIR CH 33 1 1111111 111111-
FIRE DIR CON PT 34 2 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2
PER CAR DRY 35 1
"OR SOOLO 36 4 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3
MOR GUNNER 37 4 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3
NORCARDRY 3 4 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3
AW SEARER 39 4 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3
ASST GUN 40 4 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3
TOTAL 91

FIGURE 3-16. CUMULATIVE TEAM REQUIREMENTS, PERSONNEL COMBAT SUPPORT
COMPANY, ARMORED BATTALION.
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EQUIPMENT NO TOE TEAMS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

NT TANK 1 1
TRUCK, 2h 2 1
ARM PEP CAR 3 2
MLOTOR TR 4 1
TRUCK. 2% 5 1
SEC TER 6 1AVLB 7 2
IREDV TR a I
TRUCK 9 5 1 1 1 1 2 2 3 3 3 3 4 4 4 4 5 6

SCT AMPER C 10 1 1 1 1 1 1 1 1ARM PER CAR 11 1[ 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1
ARM PEP CAR 12 8 1 2 2 2 2 2 3 3 44 5 5 5 6 67 7 8
N MORTAR TR 13 1
ARM PERC FD 14 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1

mPEP CAR 15 4 1 2 2 2 2 2 2 3 3 3 3 4 4 4 4

TOTAL 3D

FIGURE 3-18. CUMULATIVE TEAM REQUIREMENTS, M..ERIEL, COMBAT SUPPORT
COMPANY, ARMORED BATTALION.

L 34, tj u 2 v -I1 -j -1 "i -t -1 -1 "1 1 -
3 Ii -I it uI -1 -i -I 30 .3u -1 -1 -I
di 1. IU -I u V -1 -3 - -1-1 1 -l -l -

.1 1(1 -1 2u u-1 -1 -1 1 I-1 '1 -1 
e,-, -1 -1 -t .-1 ii-1 -L -i -1 -1 -1 -1 -I -I
7 -1-1-1-1-1-1 u-i-I-1-i--I-I-"

Pt , -1 -1 -1 -1 -1 - U u- -1 -1 u - -I
9 c 3 -1 -1 -1 -3 0 -1 u 20 " l -t 1 -I "I
1) -I -I Su -I -1 -J -I -I c 21" u. - -i -1

11 -j -t 30 -1 -i -i -I -I-J 2 U t E -1 -1.-!
le -I -I Sc,-I 30 -) -1 -1 -I 2IJ ti. t)I -1 -1

I1 a'-1 -1 - -1 -I -1 2u SIi -1 -1 -1 I U- -i
30 Z 3D Lu 34 30 1 -, 3t - Isu 1) 2v u u ?v

4v -I - , -1 -i -1 - -I -1 311 3d .. 3v. -I u
1, 81 s ) K -# i 1u 11 ie 13 lii IS

FIGURE 3-19. TRANSFER MATRIX, MATERIEL, COMBAT SUPPORT COMPANY,
ARMORED BATTALION.
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COMBAT SUPPORT COMPANV, ARMORED BATTALION

100

90 
CS p

Lu

La.

L 0 P Personnel LimitedM Materiel Limited

10

RECOVERY TIME In HOURS

FIGUE 32o.UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE AT THREE LEVELS
COMBAT SUPPORT COMPANY, ARMORED BATTAL TON.
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MISSION ESSENTIAL I DAMAGE R Ei 0&I'AG -PERSL REUIR DMAG

TASK No. 0 1 -7 TASK NO. 7.72
SCOUT 29 x x x X0 2 x x :X
SCOUT 24 X x !x FST SGT 3 x X
SCT DR 25 X x x RAD TEL OP 32 X x
SCT DR 30 K x PER DR 35 x x
SCT PLT LD 22 x x
MDRGUNR 37 X
MOR SOD LD 36 x

SCT CREW LD 28 x
AMM BEAR 39 X
CO 1 x
SCT SOD Lp 26 K CRITICAL EQUI ItENT
ASST GUNR 40
REDY GUNR 21 TRUCK 9
SCT PLT WR 23 SCT AI PER CAR 10

MOR CAR OR 38 A PER CAR 11

REDY T, CH 20 AM 7PERCAR 12

SCT SQDLD 27 ARM PER CAR 14

FIRE DIR CH 33 A4PERCAR 15
FIRE DIR 0P7 34

REDY LD 18
REDY SGT 19

SMOR PLT LD 
31

FIGURE 3-21. MISSION-LIMITING PERSONNEL FUNCTIONS AND
EQUIPMENT AT VARIOUS LEVELS OF COMBAT
DAMAGE, COMBAT SUPPORT COMPANY, ARMORED
BATTALION.
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OA B CASE 0 DAMAGE CASE I
100 .00 - -- -1!L

900

so S.

- S.

=
70 70

I O
10 20 30 40 0 10 20 30 40

PERcz oRJG A8US - PERINELFJ. 25 PERcENTRUG ASISE. PRSONMCL < 21
,,af I -I I a I7 13 20 20 7 20 27

PERCENT OF TOTAL POPILATIOI PERCENT OF TOTAL POPI.ATION

FIGURE 3-22. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE (CASES 0 AND 1)
AND VARIOUS LEVELS OF DRUG USE, COMBAT SUPPORT COMPANY,
ARMORED BATTALION.

OWPAG CASE 2 w V, CSE 3

- 100

9 MATERIEL 4 90 I0
-------------------------------------

MATERIEL

so-CII soU -. -'t - -S -(~ -RU - -- --~lSB - - ---

70 370

Go- 60

so so

as -a' FTTL IRPR I FTON I

40- 40

-30-

20- z0

0 10 20 30 40 0 10 20 3D 40

PERCENT ORIJ ABUSE PERSNNEL < 2S PERCENT DRUG ABUSE - PERSONNEL < 2

7 II - - 1- 13 20 27 7 13 20 27

PERCENT OF 7OTAL POPULATIN PERCENCT OF TOTAL POULATION

FIGURE 3-23. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE (CASES 2 AND 3)
AND VARIOUS LEVELS OF DRUG USE, COMBAT SUPPORT COMPANY,
ARMORED BATTALION.~91

N o w , . .. .I .. .... ..... . . . .. ..... .. . .. .. . .. .. .



DAMAGE CASE C

MISSION ESSENTIAL rT 11 "l REQUIRED DUl ABUS!
PERSONNEL OfUG LEVEL SUBSTITUTES LEVELS

TASK NO. .0 I.2 .3 1.4 TASK NO. . .1

SCOUT 29 x x x X0 2
SCOUTHQ SEC 24 x x x x FST SGT 3 x ii xSCTDRA SEC 25 x x x x RAD TELOP 32 x x xSCT OR 30 x Ix PER DR 3S xSCT PLTLD 22
MOR GUNR 37 x I
MOR SQD LD 36
SCT CREW LD 28
A- BEAR 39 X

SCT SOD LO 26
ASST GUNR 40 x
REDY GUNR 21
SCT PLT SGT 23 CRITICAL EDOUIPMEKrT
MDRCAR DR 38REDY TM CH 20 TRUCK 9
SCT SOD LD 27 SCT ARM PER CAR 10
FIRE DIR CH 33 ARM PER CAR 11
FIRE DIR ClPT 34 ARM PER CAR 12
REDY LD 18 ARM PER CAR 14
REDY SGT 19 ARM PER CAR 1s
HOMR PLT LD 31

FIGURE 3-24. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT
AT VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE
(CASE 0), COMBAT SUPPORT COMPANY, ARMORED BATTALION.

DAMAGE CASE I

MISSION ESSEMIAL ,"PTTIrI[ PERS REQUIRED DRUG ABUSS
PERSONNEL DRUG LEVEL SUBSTITUTES LEVELS

TjrlrV wnl _n .11 -A A1 . TASK N o- , .1 Z . .!

SCOUT 29 x x x x x xo 2 X X X X X
SCOUT NO SEC 24 X X X X X FST SGT 3 X X X X X
SCT DRHQ SEC 25 x X X X X RAD TEL OP 32 X X X I
SCT DR 30 x x x x PER DR 35 x i x  

x
SCT PLT LD 22140R GUNR 37 x x

MDRSOD LD 36 x
SC7 CREW LD 28
C BEAR 39 X x x CRITICAL EOUIPMENTCO I x

SCT SOD LX 26 TRUCK 9
ASST dNR 40 x x x x SCT ARM PER CAR 10
REDY GUNR 21 x x ARM PER CAR 11
SCT PLT SGT 23 ARM PER CAR 12
MDRCAR DR 38 I I ARM PER CAR 14
REDY TV C 20 ARM PER CAR 1s
SCT SOD LD 27
FIRE DIR CM 33
FIRE DIR CMPT 34
REDY L. 18
REDY SGT 19
SMOR PLT LD 31

FIGURE 3-25. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT
AT VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE
(CASE 1), COMBAT SUPPORT COMPANY, ARMORED BATTALION.
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AMoASE CASE 2

MISSION ESSENTIAL CRITICAL PERS. REOUIRED DRUG ABUSE
PERSONL 01116 LEVEL SUBSTITUTES LEVELS

TASK NO. 0 .11.21.3 .4 TASK NO. 0 . P 1.3,

SCOUT n I x x x X2 xx,

SCOUT. 24 X I X X X FST 5G1 3 x X I x
SCT D 2S X x x xWAD TEL OP 32 x x 
SCTDR 30 X X X X PER O m x x x, x x FDR.
SCT PLT LD 22 I

111 GUNR 37 x x

MRs LD m x x "

SCT JWULD 28 I x

,MUB1A 39 x I /
cc I x I
seo sI. IIo _________________

SCT m L 26CRITICAL EQUIPMENIT
ASST UN 40 x I x
REDY fIUhR 2! x I RC

SCT PLT LDR 23 x SCT ANN PER CAR' 10

OlR CAR OR 38 1 x ARM PER CAR 11

REDY IN CH 20 AI PlR CAR 2

SCT SQD LD 27. AMR PER CAR 14

FIRE DIR OH 33 AR PER CAR is

FIRE DIR OPT 34
REDYL 18
RODY ST 1

H MR PLT LD 31

FIGURE 3-26. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT
AT VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE
(CASE 2), COMBAT SUPPORT COMPANY, ARMORED BATTALION.

DRAS CASE 3 H
MISSION ESSENTIAL CRITICAL PES. REUIED DRUG AUSE

PRONNEL IO LEIE SUSTIUTES LEVELS

TASK No. 1 L2 13 .4 TASKt NO. I0 1.11.21.3 .4

scoff 29 1 X I I x 0 2 XC x XE Ix
SCw " 24 1 X X I ! I rSTkr 3 X I X X X p

ScTN OR a I I 1 1 1X IBD TE. OP 32 1( x X I I

ScTOR 30 1 X X I I PE tR 36 1 1 1 X
SE PLT LO 2 z " 11
NOR amN 371 X 1

WEYqOIt 2 0 IIx

SCTSOLD 2 I

lcJu an O tox x x x ;x mc

AFREAIRO 33 I xII TRCI

Co I x I I sRM PR CR 10
Sc O O x xx AM PE CAR 12

ASST GUN 0 1 x A
RO an 1 ,x Ix x I AM PER CA 14 _

SCT XlT 3. AM PCAR is"
NOR CAR OR 38X =

REIY IN CH 20 x X

FIRE DIR CH 33

RO Y S 6T '19 :

FIGURE 3-27. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT

VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE (CASE 3),
COMBAT SUPPORT COMPANY, ARMORED BATTALION.

93



SECTION IV
TANK COMPANY, ARMORED BATTALION

1. GENERAL

The tank company is the main operational unit of the armored
battalion and is organized as shown in Figure 3-28. A total of
nineteen functions were identified for analysis and are listed in
Table 3-4 along with the probabilities that these MOSt are occupied by
personnel less than twenty-five years of age.

2. TEAMS AND TRANSFER MATRICES

Mission-essential teams were built around the basic combat
element (tank and crew). Seventeen teams were built and are shown in
Figure 3-29. These teams are structured cumulatively for AMORE
analysis similarily to the teams in HHC described in Section II. Team
one requires only the necessary crew to move and shoot one tank. Each
additional team adds to this capability. Command and control elements
are added as required. Transfers allowable between personnel
functions are shown in the matrix at Figure 3-30. Equipment is
assigned to each team to match the personnel requirement and is shown
in Figure 3-31. Allowable transfers among materiel items are shown in
the transfer matrix at Figure 3-32.

3. RESULTS

The reconstituted unit effectiveness following combat damage
is shown in Figure 3-33 for the three damage cases. No degradation
due to drug abuse was assumed at this point. In contrast with the
other two companies in the battalion, unit effectiveness is limited by
materiel requirements rather than personnel shortages. This is due
primarily to the high degree of substitutability among the personnel
functions as opposed to equipment. Nothing can substitute for a tank.

Critical personnel and equipment for the tank company are
listed in Figure 3-34. It is significant that no personnel task was
identified as critical. This is another reflection of the ease of
transferability from one function to another.

The AMORE runs were repeated applying the drug-abuse levels
of 10%, 20%, 30%, and 40% combined with the age probabilities for each
damage case. Unit effectiveness curves from these runs are shown in
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Figure 3-35 for damage case zero and case one, and in Figure 3-36 for
damage cases two and three. Two drug-usage levels are shown on the X
axis. The top scale reflects the percentage of those persons under
twenty-five who are assumed to be drug abusers. The bottom scale
relates this level to a percentage of the total unit population. The
percent of unit effectiveness limited by materiel is shown by a dashed
line. Examination of these curves reflects the continued domination
of materiel considerations for most damage/drug-abuse combinations.
The unit is relatively Insensitive to drug-abuse at the zero damage
case, and for any combat damage case three, the unit effectiveness is
limited by materiel shortages in all cases. As in the base case, no
personnel functions were identified as critical. Materiel items
Identified as critical are shown in Figure 3-37.

A rank-ordered listing of all critical personnel functions
from an analysis of combat levels is at Table 3-6a. Additional
personnel, not identified previously in Table 3-6a, who were found
critical following analysis of assumed drug-abuse levels, and their
probability of being less than twenty-five years of age are shown in
Table 3-6b.
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COMBAT MISSION
To close with and destroy enemy forces,using fire, maneuver, and shock

effect.

ASSUMED MISSION FOR ANALYSIS

Defend against an armor heavy force in an intensive combat situation
for a short period of time (24 hours).

FIGURE 3-28. TANK COMPANY, ARMORED BATTALION, TOE 17-37H0-C15.
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TABLE 3-4. PROBABILITY BY MS THAT PERSONNEL ARE LESS
THAN 25 YEARS OF AGEv TANK COMPANY9 AR D
BATTALION.

TASK WS N0. .10 .20 .30 .40 . .60 .o . .90 1.00

CO 12800 1

X0 UBW 2 ~~
m SiT I2ZIM 3

Sup SiT ?63 4
CON CHIEF 110 S

LT VEN OR 1930 6
AfRM= 76n0 7 ?MC
NOT SE 63C40 I

REC VEN OF 6272/1o 9
W INEC "3C20/10 10

IsAK 7WI NEC 4910/1 11
FL RAD NEC 31VZV 12
PLL 0CL1/o 760 13

PL 1.a 12900 14

PLT ST 1340 1s
TAK CON 19130 16 I

TANK G11 13120 17
TANK LOt 1911O 18
TANK ON 19F1O 19
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TAS .N0O TIO1 2 4 5 6 7 6 g ID i IZ IJ '4 15 15 I

CO I I I I I 1 1 I 1 1 1
10 2 1
FST SST 3 1
SUP 56T 4 1
CONl CIEF 5 1
LT VEH OR 6 2
Am" 7 1
lme SrT 8 1
NE VEHOP 9 2
TR VEN EC 10 4
TAIK UR EC 11 3
FLO RAD NEC 12 1
PLL CLENU4OR 13 1
PLTTLO 14 3 11 1 1 1 1 1 1 1 2 2 3
PLTS6T is 3 1 1 1 1 1 1 1 1 2 2 22 3 3
TANK CON 16 11 1 1 2 3 34 5 5 6 7 8 8 & 10 10 10
TANK CW 17 17 1 2 3 4 56 7 a 9 10 11 12 13 14 IS 16 17
TANK LOADER 18 17 1 2 3 4 6 7 8 g9 10 11 12 13 14 16 16 17
INK OR 19 17 1 2 3 4 6 6 7 a 9 10 11 12 13 14 IS 16 17
1AL M I

FIGURE 3-29. CUMULATIVE TEAM REQUIREMENTS, PERSONNEL, TANK
COMPANY, ARMORED BATTALION.

1 0 0-1 -1 -1 -1 -1-1 -1 1 1 -1 'I 3
2 0 0 0 l.1-1 wlml Im lml11 gg l -1 I -1l1m- 1
3 -1 10 0 10 -1 1 -1 30 - 1 -1 -l -1 20 10 20 30 -1 -1
,4 -1 -1 -1 0 -1 -1 10 20 -1 -1 -1 -1 -1 -1 20 10 2U 30 3u
5 -1-1 -1-1 0 -1-1 10 20 -1-110 -1-1 -13.02030O30
6 -t -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 10 10
7 -1 -1 -1 t0 -1 0 i) -1 20 30 -1 -1 -1 -1 -1 -1 -1.10 10
8 -3 30 10 20 -1 -1 .-1 0 0 10 10 -1 -1 -1 29 10 ZO020 20
9 -1 -1 -1 20 -1 10 -1 *1 0 10 -1 -1 -1 -1 -1 -1 -1 10 10

10 -1--1-1 1 1 IQ -1- 10 0 20 -1 20 -1 -1-1 0 lo
11 -1 -1 -1 -1 1 1 -l 71 -1 10 0 10 20 -l 1 -1 -1 10 10
12 -1 -1 -1 -1 20 0 -1 -1 -1 -1 -1- 0 30.- -1 -1 -1 10 10
13 -1 -1-1 20-1-1 -1 -120 -1-1 -1 0 -1 -1-1 10 1010o
11 20 10 10 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 0 do 30 30 30
IS -1*2010 -130 -1 -1-1 30--1 -1l-1 0 0 0 10 10 e
lb -1 -1 -1 -1 -1 -1 -1 -1 20 3030 30-1 20 10 0 0 0 10
17 -1. -1 -1 -1 -1 -1 -1 ml ml t ml ml a1 1l 3 m 10 0 0 0
16 -1 -1 -1 -1 -1 -1 -1 W1 01 ftl ml W1 -1 -1 m1 0 0 0
19 -1 -1 -1 -1 -1 lu -1 -1 10 20 20 -1 10 -1 -1 -1 0 Q 0

1 2 3 4 5 b 7 8 9 IV 11 12 13 1" IS lto 17 16 1'9

FIGURE 3-30. TRANSFER MATRIX, PERSONNEL, TANK COMPANY, ARMORED
BATTALION.
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FIGURE 3-31. CUMULATIVE TEAM REQUIREMENTS, MATERIEL, TANK COMPANY,
ARMORED BATTALION.

1 0 0 -1 -1 -1 -1 30 -1 -1 1 -1 -1 0 20 20
-2----0 0 1-mI--m-I-,-I 10--l--1-w-1 -1 -1 -- 0 10 10

3 -J -1 0 -1 0 0 20 -1 30 -1 u -1 -1 -1 1
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..... 5 .... --ft. I.- m- I-. - I "-0-- 0 . 2O--aml .=I l -. 0 "- w I . I w
6 -1 -1 -1 -1 10 0 20 -1 -1 -1 0 -1 -1 -1 -1

7 -1 -1 30 -1 20 10 0 -1 30 -1 10 -1 -1 -1 -1
1-0 -l -1 m --1 1

9 .1 -1 20 -1 -1 -1 30 -1 0 -1 10 -1 -1 -1 -1
10 -1 -1 -1 10 -1 -1 -1 -1 -1 0 -1 10 -1 -1 -1
11 -1 --- 1 -1 0 - 0 20 -1 -1 -1 0 -1 -1 -1 f1
12 o1 -1 -1 -! -1 -1 -1 - -1 -1 l 0 -1 - -1
13 '10 0 -1 -l -1 -1 20 -1 -1 -1 -1 -1 0 0 0
--1 ---.20 10 .-1-- -- --1 1- -1-... 1-- 1 -1 -1 lu 0 0
15 30 20 -1 -1 -1 -1 U 1 -1 -1 -1 -1 2U 10 0

1 2 3 '4 5 6 7 8 9 10 11 12 I.S l4 15

FIGURE 3-32. TRANSFER MATRIX, MATERIEL, TANK
COMPANY, ARMORED BATTALION.
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K TANK COMPANY, ARMORED BATTALION

100

90

70

(I ~ 50.
Lai

~40

~30

S20 P u Personnel Limited
m u Materiel Limited

10

0 1 2 3 4 5 6 7 8 9 10

RECOVERY TIME IN HOURS

FIGURE 3-33. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE AT THREE LEVELS,
TANK COMPANY, ARMORED BATTALION.
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ZTANK 2

PLT LO TANK 13
PLT XT TANK 14
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*All cama are livlted by am~or of persome1, henc, e w a critical.

FIGURE 3-34. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT
AT VARIOUS LEVELS OF COMBAT DAMAGE, TANK COMPANY,
ARMORED BATTALION.
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*ALL ODMh1 CASES

MISSION ESSENTIAL REQUIRED ABSE
PERSOINEL BLEVLL SUSTrTS ILELS

TASK o-uO .TA.1K N..

PLT"LD 14

PLT ST is

TANK CO 16

TANK Qa 17

TANK LOAD 18 RITICA EOUIPMENT

TANK OR 19 CO TANK J
KOTAK ZTN

PLTL NR TANK 13 "

PLT S9T TANK 14

TANK 15

*All Caes are lited by mwer of Personnel, hence m are critical.

FIGURE 3-37. MISSION LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT
VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE, TANK
COMPANY, ARMORED BATTALION (ALL CASES).
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TABLE 3-6. CRITICAL PERSOMNEL FROM COMBAT DAMAGE AND DRUG ABUSE

a. Personnel Itical From Combat Da m Q1

SCOUT NOE- MATERIEL LIMITED

S1 SCOT Ho SECT OR LIMITED BY TOTAL
INTEL ANAL SCY OR, NQ SECT POPILATION€D CDRt SCOUT OR
ASST OP SST SCOUT PLT LIR
C-! STAFF OFF NORTAR M
INTEL/OP SCT ART"AR SOD LOft
cowI CHIEF SCOUT CREW LOft
S3 AIR AMMD WARR
RAT OP cOCC

ISCOUTSODLOR_____________

h . dit nal P m nnel Critical Fr ee O i c Abuse
r TERS COMPANYp.AT UWPORT C. NANY , rTANK COWART

RTO .400 ASST MORT GNR 884 NON- MATERIE. LIMITED OR
5M OP/MES CU. .388 RDEYE S .82 LIMITED BY TOTAL
TUC YEN NEC .90o SCT P1. SGT .009 POPtLATION
CO .000 MORT CARR OR .804
XO/S3 .000 REOTE TEAM CF .S09
S2 .000 SCOUT SOD LOR .129
COW .L FIRE DIR CIF .14
FLO CE MEC .48 FIRE DIR COMPIUT .4S4
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SECTION V
SUMMARY

Unit effectiveness at various drug-abuse levels and damage
cases is presented in Figure 3-38 for the three company units in the
armored battalion. The curves reflect the capability of these units
to form essential personnel and equipment teams as a function of drug
abuse based on personnel casualties. The analysis assumed a
drug-abuse susceptibility equal to the probability of being less than
twenty-five years of age. Unit effectiveness of the headquarters
company and the combat support company was limited in all cases by
personnel shortages. The tank company on the other hand was limited
by materiel in all cases except at the forty percent drug-abuse level
for damage cases one and two, and at the thirty percent drug-abuse
levels for damage case two. From Figure 3-38, it is apparent that the
combat support company has the greatest risk of failure from drug
abuse, while HHC has the least risk.

These general observations are presented in a quantitative
form in Table 3-5, which gives the trend analysis of risk from
functional failure of a unit due to drug abuse at various levels of
combat damage. These values express a unit's tolerance to drug abuse.
It is defined as the ratio of decreased unit effectiveness to
increases in drug abuse. When this ratio is high the unit is very
vulnerable to an increase in drug abuse. Conversely, when the ratio
is low the unit can tolerate certain levels of drug abuse with less
than proportionate decreases in unit effectiveness. Generally,
(except for damage case three) the values for the headquarters company
are quite small, indicating a high tolerance to drug abuse. Combat
support company has the least tolerance to drug abuse.
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TABLE 3-5. TOLERANCE RATIOS, ARMORED BATTALION.

DAMAGE CASE
UNIT

0 1 2 3

HEADQUARTERS COMPANY .00 .02 .02 .40

SUPPORT COMPANY .56 .76 .64 .64

TANK COMPANY .06 .29 .55 .53
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CHAPTER FOUR
FIELD ARTILLERY BATTALION, 155mm, SELF-PROPELLED,

ARMORED AND MECHANIZED DIVISION

SECTION I
GENERAL

The 155mm, self-propelled artillery battalion is a combat
support unit which has the primary mission of delivering artillery
fires in support of combat forces such as armored and infantry
brigades. The battalion operates as an integrated system with three
primary functions:

0 Acquisition of targets,
* Command, control and communications, and
0 Operation and support of artillery weapons.

Although some redundancy exists within the battalion, each of these
functions acts in series, and the failure of any one of the three
links in the chain will cause the entire system to fail.

The organization of the artillery battalion is shown in
Figure 4-1. The battalion has three unique units (batteries), each of
which was analyzed using the methodology described in Chapter Two.
These units are:

0 Headquarters Battery,
* Service Battery, and the
0 Firing Battery.

These three units were assumed to be operating as components of a
battalion in an intense defensive operation of relatively short
duration - twenty-four hours. The input data needed by the AMORE
methodology was developed from this basic assumption.

Each battery unit was analyzed at four levels of combat
damage: 0, 10, 20, and 30 percent personnel casualties. These levels
hereafter will be referred to as damage cases 0, 1, 2, and 3,
respectively. Materiel-damage levels corresponding to these personnel
casualties are displayed in Table 4-1. Casualties resulting from drug
abuse were considered at five levels (0, 10, 20, 30, and 40 percent)
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COMBAT MISSION

TO PROVIDE FIELD ARTILLERY FIRES IN DIRECT SUPPORT OF A MANEUVER
BRIGADE (ARMORED OR MECHANIZED) OR IN GENERAL SUPPORT OF THE MANEUVER
FORCE.

ASSUMED MISSION FOR ANALYSIS

TO SUPPORT INTENSE DEFENSIVE OPERATIONS AGAINST ARMOR-HEAVY FORCE
FOR SHORT (24 HOUR) PERIOD OF TIME.

FIGURE 4-1. FIELD ARTILLERY BATTALION, 155mm, SELF-PROPELLED
ARMORED AND MECHANIZED DIVISION.
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TABLE 4-1. DAMAGE COMBINATION PROBABILITIES FOR PERSONNEL
AND CORRESPONDING EQUIPMENT DAMAGE FOR COMBAT
DAMAGE CASES. FIELD ARTILLERY BATTALION.

UNITS DAMAGE CASE

0 1 2 3

HEADQUARTERS BTRY

PERSONNEL 0 .10 .20 .30

EQUIPMENT Lt. 0 .20 1.0 .3 1

Mod. 0 .14 .26 .40

Sev. 0 .02 .04 .07

SERVICE BTRY

PERSONNEL 0 .10 .20 .30

EQUIPMENT Lt. 0 .05 .10 .10

Mod. 0 .01 .02 .03

Sev. 0 .01 .02 .04

FIRING BTRY

PERSONNEL 0 .10 .20 .30

EQUIPMENT Lt. 0 .05 .15 .10

Mod. 0 .03 .06 .08

Sev. 0 .05 .10 .14
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for each of the assumed damage levels. Thus, data were obtained for
twenty combinations of combat damage and drug abuse.

An important input to the AMORE methodology is the
composition and ordering of the essential teams. The teams must be
balanced in terms of personnel and materiel, and functionally
organized to support sub-tasks derived from the assumed mission of the
unit. The matrix below matches the three artillery batteries to the
three functional sub-systems described earlier.

Target Command, Control, Weapons
Acquisition Communications Support

Headquarters
Battery X X

Service Battery X X

Firing Battery X X

Three major considerations impacting the composition of the
battery teams were (1) the mission of the force - defense, (2) the
functional sub-systems, and (3) the short duration of combat - twenty-
four hours.

With these assumptions in mind, the TOE was examined in
detail. All unique MOSs were identified and aggregated within
specific task and section groups. The aggregation improved the
efficiency of the analysis, but care was exercised not to lose the
resolution of the MOS skills. Teams were selected with each unit's
primary combat mission and functional requirements as guides. For
example, the howitzer sections comprise the primary teams in the
firing battery, but fire direction and command are also essential.
Ammunition supply and maintenance teams were given lower priority.
Mess and supply were not considered essential in the twenty-four
period immediately following an attack. In the service battery,
ammuintlon resupply and some command and control are essential;
recovery operations and maintenance come next. In 1he headquarters
battery, fire direction (considered a component of C ) together with
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communications and control are the most important functions, but the
fire support teams (target acquisition) are also essential. Once
again, mess, supply, and medical support are lower priorities for a
short operation.
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SECTION II

HEADQUARTERS BATTERY, FIELD ARTILLERY BATTALION

1. GENERAL

In a defensive operation the functions of C3 , fire direction,
and fire support coordination (including target acquisition) in the
field artillery are usually more centralized than in a fast-moving
offensive situation. As stated previously, these three functions are
generally series operations, and the failure of any one of the three
will cause the artillery system to fail. Other functions, such as
survey and air defense, are also important but not as essential to
mission accomplishment.

Figure 4-2 depicts the organization of the headquarters
battery. The eight Fire Support Teams (FIST) and three fire support
sections are responsible for target acquisition and fire support
coordination. There are other systems for acquiring targets, but
these teams and sections of observers are organic to artillery
battalions and remain the primary means of acquiring targets and
coordinating fires. The operations/fire direction section operates
the TACFIRE computer system and coordinates the flow of fire requests
to the firing batteries. This section can, as an option, conduct
technical fire direction by computing gun settins for the guns of the
firing batteries. This section is also the focal point for the
battalion's coimand and control functions. The communications platoon
provides communications personnel and equipment (both radio and wire)
for establishing internal communications among the subordinate
elements within the headquarters battery, and between the battery and
other units both internal (other batteries) and external to the
battalion. The survey section provides important, but not critical,
location data of both targets and firing batteries. Survey provides
an enhancement which significantly increases the accuracy and
effectiveness of artillery fire. Other sections within the
headquarters battery are not as essential over the short twenty-four
hour operation assumed in this analysis.

Table 4-2 is a listing of the key types of personnel
functions used in the analysis of headquarters battery. With few
exceptions, all unique MOSs in the battery have been preserved. Where
this was not feasible, the multiple MOSs are shown. The length of
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TABLE 4-2. PROBABILITY By MS THAT PESONNEL ARE LESS THAN 25 YEARSOF AGL, H&ADQUARThiRS BATTERY, Fl!.LD ARTILLERY BATTALION.

TASK Nos no. .1 .2 .3. .5 .6 .7 . .9 1.0

SK X0 13100 2
IN "MR 0. 13E77 3
5W4/l SIT 13YSM a
MTY ow 13M0 S

MESS SIT 94540 6
MOTOR SIT 93C30 7
SUPPLY SOT 7GY40 a
COOK 9431-3 9
SR 111 VEF M 63C20 10
TRK YEN MECH 63CI0 11.....
SR MR.VDN M 63520 12
WNL VEN MECH 63310 13
5-1 13141 14
PERS SGT 75Z3-4 15
CLERK 7551-2 16
PHYS ASST 011AC 17
SR AIMNA 91330 1s
NED AWm :91320 19
OTRY AICNAI 91310 20.
LT YEN OR 13310 ZI
RD EYELT 14300 22
RED EYE SOT 16P30 23
RED EYE 0m 16P30 24
RED EYE MUM 16PI0 25 ****:*'

S3 13E00 26
52 13035 27
FIR DIR OFF 13100 26
ORMS SiT 13Y50 2!

FIR DIR COMP 13E20 31 :.*~:

CIMR 0". 13110 32

irlEL SIT 13WSC 34

PECON OFF 13035 36
CH SURVEY 82C0-4 37
SURV CP B2C2O 38

SURV SPC S2C1o 39
WIRE SPC 36KI0 40
CARRIER DR 13110 41
CLERK 72L20 42
CND Si 54030 43
LT VEI4OR 13100 A ::~~.:***-:....::::,

C-E OFF 25A00 45
PLT LOR 25AOO 46
SR COM CH 31V50 47
C" H 31V30 43
Cort SPC 31Y10 49
WIRE CM 36K2C so
WIRE SPC 36KID 51
RTT CH 05C30 52

Rre OPt OSC2O S3........

Fso. I01 13E00 55
P50. 34 13100 56
Fe. Cc 13100 57 *~ :.~:.*::'

FS SOT1334 s
Fo SOT 13F20 5so ... . :::
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T!TLE LIE 1 TOE 1 2 3"4 5

RN C.'40R I 1 1 1 1 I
BNx O 2 1 1
S MT 0 3 1 1 1 1

SG/ I SGT 4 2 1 2
STRY CO 5 1 1 1 1 1
MES SGT 6 1
MOT SGT 7 1 1 1 1 1
SUP SGT 8 1
COOK 9 s
TIM 10 1 1 1 1
TyV .. 4 1 2 2 3 4
' 12 1 1 1
WM 13 4 1 2 3 3 4
S I 14 1
PERS SG 15 3
CLERK 16 8
PHY AST 17 1

MED AL 19 1
STRY Am 20 3
LT V aR 21 3 1 1 2 3
RED E LT 2 1 1 1
RED SG 23 1 1 1 1 1
"RED E CH 24 3 1 1 2 2 3
RED E Gm 2S 3 1 2 3 3 4

3 6 1 1 1 1 1
1 7 1 1 1 1

F&O 8 i 1 1 1 1 1
ops sr 9 11 1
Cm Coi J 2 1 1 2 2 2
FZ CORP 3" 4 2 2 4 4 4
CHART 32 2 2 "2 2 2 2
I TEL 3 I I I 1 1
IN;TEL 34 1 1 1 1 1
1.T SPC s 2 1 2
RE'OI4 0 36 1 1 1 1
C-SURVr 37 3 1 2 3 3
SURV CP )3 4 2 4 4 4
WRV SP 31 5 2 4 5 S
WIRES P '0 1 1

CAR' DRV 41 3 1 2 3 3 3
CLERK 42 1
SH4 SG* 43 1 1 1
LT Y DRV 44 2
C-E0 45 1 1 1 1 1 1
PLT LDR 46 1 1
COMM Of 47 1 1 1 1 1
CO" CH 48 1 1 1 1 1 1
CG SPC 49 3 1 2 3 3
WIRECH 50 4 1 2 3 3 4
WIRE SP 51 22 4 9 13 18 22
RTT tM S2 1 1 1 1
RTT SK 53 2 1 1 1 2 2
RTT OPR 54 4 1 2 3 3 4
FSO 55 1 1 1 1

.FSO 56 3 1 2 2 3 3
FO 57 9 2 4 6 8 9
FS SGT S8 13 3 6 9 12 13
FO SGT 59 15 3 6 9 12 15
SO SPC 60 40 9 18 27 36 40

FIGURE 4-3. CUMULATIVE TEAM REQUIREMENTS PERSONNEL,
HEADQUARTERS BATTERY, FIELD ARTILLERY
BATTALION.
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each bar on this table represents the probability (expected value)
that individuals assigned this function would be less than twenty-five
years old. These results were derived from statistical data obtained
from the U.S. Army's MILPERCEN. As might be expected, the probability
of higher-ranking personnel being less than twenty-five years of age
is quite low. Conversely, lower-ranking personnel have a higher
probability of being less than twenty-five years of age. A basic
assumption in this analysis is that the incidence of drub abuse is
confined to personnel less than twenty-five years old. Note that the
216 personnel spaces in the headquarters battery have been reduced to
sixty identifiable tasks for analysis. The line number of each task
will be used as a reference for all the figures and tables throughout
this section.

2. TEAMS AND TRANSFER MATRICES

Five teams were selected to represent the essential buildup
of personnel and materiel for the headquarters battery. A team
represents the smallest element capable of executing one or more of
the sub-mission functions derived from the unit's operational mission3
In the case of headquarters battery the important functions were C3

(including fire direction) and target acquisition (including fire
support coordination). Each of these functions is represented on
mission-essential team number one. Teams two through five are
designed in a similar way, but the teams do not all have identical
functional capabilities. The personnel teams are displayed in Figure
4-3. The first team calls for the battalion commander, a skeleton
fire direction crew, some fire support officers and observers, and a
small number of support personnel. The successive teams (shown
cumulatively) aid additional capabilities with emphasis on the mission
sub-tasks of C , fire direction, and fire support. As mentioned
earlier, many support personnel were not considered essential to
accomplishment of the stated mission for short periods of combat
operations.

Figure 4-4 is the personnel-transfer matrix for the
headquarters battery. The first column and the last row are the same
reference numbers used to identify skills or tasks in Figures 4-2 and
4-3. Any column of numbers indicates the ability of individual skills
from the horizontal entries, at the left, to substitute for the skill
associated with a particular column. An entry indicates that a
transfer is possible (to an accepted level of proficiency). The "-I"
indicates that a transfer is not feasible. Numbers, other than "I-",
are times (in minutes) for the transfers to be accomplished.
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ITEM LN.# TOE TEAMS
1___ 1 2 3 4 5

CARRIER CP 1 7 2 4 6 7 7

CARRIER 2 9 2 4 6 8 9

TRUCK, hT 3 14 2 4 6 8 10

TRUCK, PaT 4 12 3 6 9 11

TRUCK, 2 T 5 2

AMBULANCE 6 1

FIELD MESS 7 2

FIGURE 4-5. CUMULATIVE TEAM REQUIREMENTS, MATERIEL, HEAD-

QUARTERS BATTERY, FIELD ARTIL.LERY BATTALION..

ITEM LNJ# ________________

1 2 3 4 5 6 7

CARRIER CP 1 0

CARRIER 2 30 0

TRUCK, 4-T 3 0

TRUCK, 13%4T 4 30 0-

TRUCK, 2 T 5 0 0 0

AMBULANCE 6 0

FIELD MESS 7 0

FIGURE 4-6. TRANSFER MIATRIX, MATERIEL, HEADQUARTERS BATTERY,
FIELD ARTILLERY BATTALION.
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For example, in Table 4-2, line number ten (or column number
ten) can be identified as the Senior Track Vehicle Mechanic. We can
see from Figure 4-4 that functions number eleven (Track Vehicle
Mechanic), number twelve (Senior Wheel Vehicle Mechanic), and number
thirteen (Wheel Vehicle Mechanic) can all transfer to number ten
(Senior Track Vehicle Mechanic) with times of ten, and twenty minues,
respectively. The zeros on the primary diagonal confirm the obvious,
that every function can substitute for itself with no time delay. The
cluster of entries along the primary diagonal show the ready
transferability of functions within assigned sections, platoons, etc.
The sparseness of entries throughout the matrix is an indication of
the lack of transferability, overall, throughout the battery. To some
extent this sparseness is a reflection of the diverse skills and
functions present in the headquarters battery of the artillery
battalion.

In Figure 4-5 are the cumulative team requirements for
materiel. Here the number of teams must correspond to the number of
personnel teams (Figure 4-3). Moreover, individual teams of personnel
and materiel must be mutually supporting. Figure 4-6 is the transfer
matrix for materiel. Note here, for example, that a general-purpose
personnel carrier can substitute acceptably for a command-post
carrier, and a 2-1/2 T truck could serve as an ambulance.

The AMORE methodology accepts as input the personnel and
materiel teams, the corresponding transfer matrices, and the damage
levels, all previously discussed. Personnel casualties and materiel
damage are then assessed, and the program reassigns personnel and
equipment to cover shortages, and reconstitutes the unit's available
resources into the most effective organizations.

3. RESULTS

Figure 4-7 is a display of the effectiveness of the battery
as a function of time for the three levels of combat damage (excluding
the zero damage case) considered. In each case the unit's effective-
ness was limited by personnel shortages. The value of these data is
dependent on the accuracy or confidence in entries which make up the
transfer matrix and the composition of the essential teams. The
maximum effectiveness of the headquarters battery after full recovery
is considerably below what might be expected for each of the combat
damage cases. There are several factors that contributed to these
results. First, the headquarters battery has many diverse skills not
easily transferable. Second, the essential functions are linked

121



HEADQUARTERS BATTERY, FIELD ARTILLERY BATTALION

100

U.)
LA.)

CASE 1 (P)

50
CASE 2 (P)-

Lu CASE 3 (P)
LJ Lii

I I I ! , I II

5 10

RECOVERY TIME IN HOURS

(P) PERSONNEL LIMITED

(M) MATERIEL LIMITED

(E) LIMITED EQUALLY BY PERSONNEL AND MATERIEL

FIGURE 4-7. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE AT THREE
LEVELS, HEADQUARTERS BATTERY, FIELD ARTILLERY BATTALION.
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together in series, which make the battery most vulnerable to combat
losses. Finally, there are more critical functions required, and less
redundancy, in the headquarters battery that in many other units. By
way of example, automotive maintenance is more critical in artillery
than it is perhaps in other units.

Figure 4-8 lists the personnel functions and equipment that
limited the headquarters battery's mission capabilities. The tasks or
functions listed in the first oclumn were those required by the
mission-essential teams (see Figure 4-3). These functions were rank-
ordered, based on the results of detailed analysis of the unit's
ability to recover effectiveness after three levels of attack. (See
Table 4-1 for the combiantions of personnel casualties and
corresponding materiel damage.) An "X" indicates that shortages in
this function contributed to the unit's failure to achieve full
capability. These are termed critical functions. Many of the
functions were short at only one or two levels. Items of critical
equipment were identified in a similar way. The list of required
substitutes is a list of those non-essential functions that were used
to alleviate shortages of critical personnel, identified by "Xs" at
the left.

Figure 4-9 and 4-10 show the effectiveness of the
headquarters battery to reconstitute, following combat damage (four
cases) as a function of varying levels of drug abuse. Two horizontal
scales are presented. The first is the percent of drug users among
those less than twenty-five years of age. The scale below is the
corresponding percentage of drug users in the unit as a whole. This
second scale will be different for each unit because of the variations
in the age distribution in different units. The dashed line labeled
"materiel" is the limit in recovery effectiveness due to combat losses
of equipment at each of the four damage cases considered. It is
horizontal on these displays because it is unaffected by incidence of
drug abuse.

Figures 4-11 through 4-14 are similar for Figure 4-8 in
format, but the critical personnel are now identified at each level of
drug abuse for each of the four damage cases. The first column lists
the same mission-essential personnel as in Figure 4-8. As before, the
list of substitutes was identified when these personnel were required
to substitute for the critical personnel previously identified in
Figure 4-8. The critical equipment is unchanged from Figure 4-8,
because equipment is unaffected by the incidence of drug abuse.
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COMAT OAKKE USES, HE.DOJiA. rS T'lY, FIELD AM IN

4ISSIO ESSENTI CST DAM REQUIRED
PERSONNEL SU3STITUT !

TASK. NQ l 12131 TS io. 0'11l 2 A

rR oPR 3 x I z u x0 2
NVs C, x I x LT I O

a'rro M 2, x x x ,ca I 4 x x
SUV CIP 38 1 1WIRE CN so x x
CHFD CNP 30 x I x
RTT OPR 54 1 1
CH4 Sltv 37 x x
INTEL OFF 33 x x
WIRE PC 51 X X
FIRE SUP SIT 57 X x
SR FD S6T so x x

T 11 2 1 I
RECON OFF 36 I I x
WYN 13 x I
FO SPC 60 X 1

REDEYE S9t 23 X x x
INTiEL SST 34 I 2

REDm CH 24 x
REDEYE GUN 25 x
FO S9T IS x
FSO IN 56 X x
SR VK 12 x 1
$2 27 XX
S3 26 x X
"0 S9T 7 1 1
r. SPC 53 x

WI1RESPC 40 x
CHq S6T 43 x CRT1IAt t0hT9SI,,T
INTEL SPC 35 x x
COm SPC 43 x CARIER. O0 POST
RI Cm x x52 CARRIER. PERSONNEL
PI.T L R. 46 x TR=. h CARO 1 T
S ORc OC2 47 I x
OP(S S&T 29 I
FSO 801. is x i
CARRIER OR 41 X
$TRY CO S
TV" 10IN ,411 0 3
LT 'I 4OR 21
REDEY[ 0 22

FIGURE 4-8. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT FOR
VARIOUS CASES OF COMBAT DAMAGE, HEADQUARTERS BATTERY,
FIELD ARTILLERY BATTALION.
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OMwA CASE v DM401 CASE I

IOU -- - -- - -(MTERIEL) --------- 11

MAIEIEL
-0 go

dO08

u- 60

40- 0

~30- 0

20-0

I0- lo-

SiIII I I
0 10 20 30 40 0 10 20 30 40

PERCENT DINS ABUSE - PERSWI[L < 25 PERCENT ONU MUSA - tSOIrm < IS

PKRCENT OF TOTAL POPULATION PERCENT OF TOTAL POPUIATION

FIGURE 4-9. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE (CASE 0 AND 1) AND
VARIOUS LEVELS OF DRUG ABUSE, HEADQUARTERS BATTERY, ARTILLERY
BATTALION.

ONUA CASE 2 BMW01 CASE 3

1o 100

(0 - TER0 -

(MATERIEL)
am ~~~--- ---------------..... 5

70 70

60 Go

o 50

40 40

~30 -30

20 - 20

I0 10

0 10 20 30 40 0 10 20 30 40
PERCENT ON6 AMUSE - P-RSONNL < 2 PI[KINIr 0iU ABUSE - PERSONNEL < 25

.. . I I II

u I0 2u 0 10 20
PCENIT OF TOTAL POPLATION PECLi1N OF TOIAL pMULATION

FIGURE 4-10. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE (.CASE 2 AND 3)
AND VARIOUS LEVELS OF DRUG ABUSE, HEADQUARTERS BATTERY,
ARTILLERY BATTALION.
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MNASE CASE 0 EADROII S llty, FIEL AMt IN

MssIO Essamn aS VMT1MI
P~tsomlo MU LIMLS8S/l;[ LEVELS

TASK NO K a. al ,4 TAS 0 .3 .4WAY tOPk 32 X I X I IXN z X i
SU SI PC 9 1 x x I1 LT I Nm 44 m X xFw C C C O W 3 ,1 x I x x C O W, c m 4 8l
smUpICI 38 z x x x
WIRE CNl so x x x
O FD Or 30 K
RI OPR 54 1 x K
Ci SRv 37 x
INTEL OFF 33 x
SIRE SPC 52 x Xi K(
FIRE SUP sG 57 1 K RTCALEUP"R O SFSUT Se I I ICLT.OUIlPE--r
Tm 11 x x x CAIERO C POST
RECON OFF 36 x CAR IE1U PERSOiiEL
vm 13 K XX ICX, CMAO II

FDSPC S0 x xX
IN 1
REDT S9T 23I ITP. S9Tl 34
FDO 28
R-U€ITCH 24 x XIX
ROIMUll 25 x x
FoSCI' 59 x xx
PSO IN 56sit vo 2 x x
s2 27
53 25
ICTM SST 7
nr sn 13 x x I
VRE SPC 40 x
em ScT 43 X
INTEL SPC 35 x x
COOSpl 49 1 x K

PLT LK K x
Sk CONCH '47
W0S S9T 29
rSO 51 55

MCRIER OR 41 K
my1'+ co 6

TVn 10

L? VIHDR 21 1
ROM r 22 1 K

FIGURE 4-11. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT VARIOUS
LEVELS OF DRUG ABUSE AND COMBAT DAMAGE CASE 0, HEADQUARTERS
BATTERY, FIELD ARTILLERY BATTALION.
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" .1 CM I EAWWLMWS M3Y, FIEL ARTY IN

laSSIoN ESENTIAL R R -s o
P!2SOMME __ gon LEVEL - ISTIIUTKS
TASKO JA0 . al .2! J. J TSK on Wl,&Il A!

COARTOP 22 X Ix10x IN N * ,
SuitSPC 29 X X IX J[ Ly YEN 44 ' IFoCCcP .31 x x i x 6 
sm C/P 38 _x I __ _ _WRE CH Be x x x I-
CH( F"o C 30 x x :xx
IITOPKt 54 bjr !x x
cm $URt 37 X 2 X X
Iy' OF 13 X x

VSEPC 60 1 1 1 x

SRP.[ S so x ,x I

TvK 1 x x I I: I CA".x pm
RECON oI" ,36 XI X

?DK 13 1 % Ct ANX
Ro PC Go I x I I IIN WON I x x
REDEV[ S6T 23 x IX

FOmSa 39 1 .2Fm2 x I
atoPm .54 x
EMr. 6W 2 I x x xros~ 6T st x
rSoOR .66 x I IX

sk vm1 1 1

2 S6 7 X 1 K

rTSPC 33 x z X x
INER Soc 40 1

CH.S 43 x I x
INTEL PC 35 1
CSPC 49 1 x K I I
RTt CH S2 x x x x x
PLT LO 44 X I
si RW CR 47 1 1
UPS SOT 21 x I
fsO IDE 55
CARIER OR 41 X x X"ITRY Co 6
T71' 10
IN K' 0 3
L" VP OR 21
riE[ 0 22 1

FIGURE 4-12. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT
VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE CASE 1,
HEADQUARTERS BATTERY, FIELD ARTILLERY BATTALION.
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DAMKAG CASE f HKADUARTERS STRY, IELD ARTY IN

MISSION ESSEITIAL EQUR. PsDim zOSEus
PERSOUNEL DRs LEVEL SUBS sM
T A S K l l Al . T A S K o o . 3 . 4

SlARTCPR 321 x x I iINtx xljI
FoccowP 31 I x I I I

S2tY C/P r X I I x
WIRECH so I x x
047PC0or 30 x x x I x
ITTCPR 54 1 I x x
cmSUV 37 X I
INTELOFF 33 X I LIIILLEJPP
SIRESPC 51 x x x 1
FIRE SUP S67 57 I x CARIl, O40 POST
SR FO S9T a3 I I CARRIEP PERSONEL
TlN 11 I II x TRUCK,CM O1%TRECOO OFF 36 x I I I I
VYN 23 x x x
FDSPC O0 I I x X x
a*CNN 1 I x x I Ix
REDEY S11T 23 1 x x x
INTEL ST 34 1 xFIDO n x X x
POSM CH 24 xItEVEYE 60 2S x IX
F0 ON' 66 x

SA wI 12 x x x x x
S2 27 1 1 Ix
SS 26 x II
MOTOR S6T 7 x I I t I

TT SPC 53 I I
VII SPC 40
CE- ST 43 I I
INTEL SP 35 x
cOO SPC 4 x I I x
ITT CH 62 x I I I
PLT LORt 46
SC. OKM 47 I X

OpSIT 23 x
F530 l 51 1
CARRIER O 42 x 1 x xitRy co 6
TvN 10
IN mm a 3
LT. YEN OR 21
RIDEY[ 0 z2

FIGURE 4-13. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT
VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE CASE 2,
HEADQUARTERS BATTERY, FIELD ARTILLERY BATTALION.
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DAMAGE CASE 3 HEADQUARTERS itY, FIELD Ar 3m

MISSION ESS'NTIAL rMCA. PES REUIE 0 ARSE

PERSOINEI URS LEV,, SUSTIUTS LEVELS
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cm SURY 37
INTEL OFF 33 x I X X
SIRE SPC 5I 1 1 .1 CR11A.L,,,,i,,,n
FIRE SUP S6T 57 x I I CA I"CD PS
SR o SGT x x 'CURIE PRNL
RTon U 1 x x I I x I_____C_________2_T
TVCONOFF 36 X X X X X
wm 13 x 1 x x I
FDSPC 60 x I x I
IN C1 I x xI X x x
REUEES9T 23 X XI X
INTEL SCT 34 , x
nO is x x x x x
REDEYEO C 24 1 X I
REDEYE 6N 2S x x I I
FSOlU 5
SR N, 12 x I x x x
$2 27 x x x ,
S3 26 1 x x
MOT SPC 7 X X X I X

WIRE SPC 40
m' S6T 43

INTEL SP 3S
tC" SC 49 x x'x x

R'T cH 2 x x ix X
PLT LDR 46

SR OMCk 47 1 X X X X
OUS SIT 29
7S50W 55 x I x x
CARRIER DR 41 1 1 X I I
STRtY CD 6
TV"4 10
IN WIR 0 3
LT. VELN OR 21
RZK[Y[ 0 2

FIGURE 4-14. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT i

VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE CASE 3,U
HEADQUARTERS BATTERY, FIELD ARTILLERY BATTALION.
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SECTION III

SERVICE BATTERY, FIELD ARTILLERY BATTALION

1. GENERAL

The service battery provides three major services to the
battalion:

0 Ammunition resupply,
* Automotive maintenance, and
0 General supply.

Of these, ammunition resupply is fundamentally the most important.
Figure 4-15 displays the organization and missions of the service
battery.

This section follows the same outline as Section II; the
figures and tables correspond in format, if not in content.
Repetition in discussion will be avoided except when necessary for
clarity. A more general treatment of the artillery units can be found
in Sections I and II of this chapter, in Chapter II, or in the
appendices.

2. TEAMS AND TRANSFER MATRICES

The functions of the service battery are listed in Table 4-3,
followed by the MOSs and the line-number identification. The lengths
of the bars correspond to the probability that personnel assigned to
this function are less than twenty-five years old. In a service
battery 62.8% of the personnel can be expected to be less than twenty-
five years old, compared to 55.4% in headquarters battery.

The battery's complement of sixty-eight personnel were
distributed among eleven essential teams. The ammunition resupply and
battalion-level maintenance functions were given priority in the
formation of teams for testing the resiliency of the battery. Command
and control are not as important in a service battery as in a
headquarters battery because service battery operates with greater
decentralization. Figure 4-16 shows the cumulative essential team
requirements. Figure 4-17 is the transfer matrix for personnel.
Figures 4-18 and 4-19 are the essential team requirements and the
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transfer matrix for materiel. The team requirements for personnel and
materiel have been coordinated because the AMORE methodology treats
these aspects simultaneously. The number of teams must be the same,
and individual teams must have adequate complements of personnel and
equipment.

3. RESULTS

In Figure 4-20 the resiliency of service battery is displayed
for the three levels of combat damage (excluding the zero damage
level) used throughout this study. The unit's effectiveness is shown
as a function of time following attack. In each case, personnel
shortages rather than materiel shortages limited the maximum recovery
level of the unit. The rapid recovery in the first two hours reflects
the battery's adjustment to losses through transfer of personnel and
equipment, in accordance with the options and constraints prescribed
in the transfer matrices.

Figure 4-21 lists first the mission-essential personnel from
the requirements laid out for the teams in Figure 4-16 and 4-18. The
same experiments which produced the resiliency curves in Figure 4-20
yielded data on personnel and materiel shortages at each of four
levels of combat damage. On this basis all but one of the mission-

essential personnel functions are critical, but only two additional
functions were required as substitutes.

In Figures 4-22 and 4-23 the maximum level of effectiveness
after attacks is plotted as a function of varying levels of drug abuse
for each of the four damage cases (including the 0 damage case). Two
horizontal scales show the relationship between the incidence of drug
abuse within the less-than-25 age group and the corresponding
incidence within the total battery population. Note that the materiel
limitation is never more limiting than personnel.

In Figures 4-24 through 4-27 the critical shortages among the
mission-essential functions are identifed. The same two functions,
i.e., supply sergeant and wheel-vehicle mechanic, were required as
substitutes for personnel previously determined to be criticel.
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0-WO EM-AGG
2-1 65-68

BTRY HQ BN SUPPLY AMMO- BN MAINT
SEC TRAIN SEC

1-0-13-14 0-0-9-9 24-25 0-1-19-2D

TRAIN AMMO

HQ SEC

1-0-3-4

0-0-7-7

COMBAT MISSION

TO PROVIDE AND DISTRIBUTE ALL CLASSES OF SUPPLIES TO UNITS OF THE
BATTALION, MAINTAIN SUPPLY RECORDS, AND PERFORM ORGANIZATIONAL LEVEL
MAINTENANCE FUNCTIONS NOT OTHERWISE ACCOMPLISHED WITHIN THE BATTALION.

ASSUMED ANALYSIS MISSION

TO PROVIDE COMBAT SERVICE SUPPORT (PARTICULARLY AMMUNITION RE-
SUPPLY) TO UNITS OF THE BATTALION IN SUPPORT OF THEIR PRIMARY COMBAT
MISSIONS.

FIGURE 4-15. SERVICE BATTERY, FIELD ARTILLERY BATTALION, 155mm,
SELF-PROPELLED, TOE 6-369H0-C16.
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TABLE 4-3. PROBABILITY BY M1)S THAT PERSONNEL ARE LESS THAN 25 YEARS
OF AGE, SERVICE BATTERY, FIELD ARTILLERY BATTALION.

TASK N0s NO. .1 .2 .3. . .6 .7 .8 .9 1.0

9TRY OkDR 13E92 1
17SGT 13Y.H 2
MESS SOT 94LI 3 ,
PWTOR SGT 63330 4 :"

SUPPLY SaT 76Y30 5
COOK 9491-2 6
ARMORER 76Y10 7
MAINT CLK 76D10 3 .
bIILVEIIIECK 6351I9O.
TAC WIRE SPC 3610 10
LT YEN DR 13310 11 :.: .. .:-.': ;.
SN SUPPLY SGT 76Y40 12
GEN SUPPLY MAN 76Y20 13

GEN SUPPLY MAM 76Y10 14

LT VEN DR 64C10 16
AUTO TECH 630AO 17
SIOTOR SGT 63Z50 18
SA REEDY OPR 63F20 39 .. y.:::yw1<:xRECOV YEN OPR 63F10 20 : : . : : :-:---: :
SR TRK YENH 63C20 21 . .
TRK YEN MEC 63C10 22 o'::''': -'::''*'' ''mX'X
SAIL YE N 63310 23
taL YEN MEC)I 63810 24 F-*'....*,-'*..-,-.*-., ,*...,..,,--...--e-*-..,,-..-,---*..--.-.-.'-:.:-:-:.:-:---,

WELDER 44810 25 X.: .....2.....

WRECKER OPR 63C0 26 C .....

PLL CLERK 76010 27 ':.**-"" -!>'........:
M0 OFFICER 13E00 28

A5994 SGT 13140 23
AM90 AGENT 13310 30
.A91 CLERK 71L10 31 -:
Alt SEC cl 12130 32 1
59940 R 138o 33

SRYY YEOR 6400 34
iLLv FWM 3S2
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1 2 3 4 b 6 7 5 9 ,1 1

Sc 1 1 1 1 '1 1 1

15s SGT 2 1 1
NESS SGT 3 1
MDTOR SGT 4 1 1 1 1 1 1 1 1 1
SUPPLY SGT 5 1
COOK 6 3
ARMOPER 7 1
MAINT CLK a 1
PW GEN&WvM 9 2
TAC WIRE SPC 10 1
LT. VEHDR 11 1 1 1 1
BN SUPPLY SGT 12 1 1 1 1 
GEN SUPPLYMAN 13 1 1
GEN SUPPLYMAN 14 2 1 2 2 2
HV YEN DR 15 2 1 1 1 1 2
LT VEH DR 16 3 1 2 2 2 2
AUTO AINT TECH 17 1 1
MOTOR MAINT SGT 18 1 1 1 1 1 1 1 1
SR RECOV VEN OP 19 1 1 1 1 1 1 1
SR RECOV VEH OP 20 3 1 1 1 1 2 3
SR TRACK V.M. 21 1 1 1 1 1 1 1 1
SR TRACK Y.M. 22 3 1 1 2 2 3 3 3 3 3 3 3
P.W. GEN A WV.M. 23 2 1 1 2 2 2
Pw GEN W.V.M. 24 S 1 2 2 2 3 3 3 3 4 5
WELDER 25 1

iWRECKER OPR 26 1 1 1 1'1 1 1 1 1 1
PLL CLK 27 1
AMMO OFFICER 28 2 1 1 1 1

40 SuP SGT 29 1 1 1 1 1 1 1 1
MOAGENT 30 1 1
AMMO CLERK 31 1 1
SEC CHIEF 32 3 1 1 1 2 2 2 2 3 3
*IMO HNDLR 33 9 1 2 3 4 5 6 6 7 8 9 9

Y YVEH DR 34 1 1
NYY VEK DR 35 8 1 z 3 4 s 6 6 7 s a s

FIGURE 4-16. CUMULATIVE TEAM REQUIREMENTS, PERSONNEL, SERVICE BATTERY,
FIELD ARTILLERY BATTALION
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,E lT T I 4 6 0 7 5 9 10

TRK, ,T(VRC-46) 1 1 1 1 1 1

TRK, 2%iT 2 2

TRK, 2?1T W/W 3 1

TRL,1 T 4

TRL, TANK 5 1

TRK. 2;*T 6 2 1 1 1 1 1

TRK. ST 7 1 1 1

TAK. TANK, 2500g 6 2 1 1 1 1 2

TRL. IhT 9 1

TRK. 4
T
(GRC-160) 10 1 1

TRK* 2 T 11 2 1 1

TRK. 1OT (WRECKER),!2 1 1 1111111 1 1

TRK. RECOV. VEH 13 2

7. HM. 11 1 1 1 2

TRL. 13 T 14 2
TRL, ;--T

TRK. 1 T(VRC-46) 16 , 1 1 1 1 1 1 I

RK. 8T 17 9 1 2 3 45 6 6 7 69 9
,' L. I111T Is 9

FIGURE 4-18. CUMULATIVE TEAM REQUIREMENTS MATERIEL, SERVICE
BATTERY, FIELD ARTILLERY BATTALION.
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FIGURE 4-19. TRANSFER MATRIX, MATERIEL, SERVICE BATTERY,
FIELD ARTILLERY BATTALION.
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SERVICE BATTERY, FIELD ARTILLERY BATTALION

100 -
CASE 1 (P)

-- F CASE 2 (P)

-CASE 3 (P)

z

s-

LiJI

0 5 10

RECOVERY TIME IN HOURS

(P) PERSONNEL LIMITED

(M) MATERIEL LIMITED

(E) LIMITED EQUALLY BY PERSONNEL AND MATERIEL

FIGURE 4-20. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE AT THREE LEVELS,
SERVICE BATTERY, FIELD ARTILLERY BATTALION.
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COMBAT DAMAGE CASES, SERVICE BTRY, FIELD ARTY BN

MISSION ESSENTIAL CBT DAM REQUIRED CBT DAM
PERSONNEL LEVEL SUBSTITUTES LEVEL

TASK NO. 0 1 2 3 TASK NO. 0 11 2 3

WRECKER OPR 26 X X X SUP SGT 5 X X X
TVM 22 X X X WVM 9 X X X
SR. TVM 21 X X X
SR. RECOV OPR 19 X X X
BTRY CMDR 1 X X
HVY VEH DR 35 X X
RECOV VEH OP 20 X X
WVM 24 X X
AMMO HAND 33 X X X
SR. H.V. DR 34 X X X
MOTOR SGT 4 X X
MAINT SGT 18 X X
BN SUP SGT 12 X X X
LT VEH DR 16 X
IST SGT 2 X X
MAINT TECH 17 X X
AMMO SUPS 29 X X
AMMO SEC CH 32 X X X
HVY VEH DR 15 X X
SR WVM 23 X X
LT VEH DR 11 X
AMMO OFF 28 X X X
SUPPLYMAN 14 x
AMMO AGENT 30 X
AMMO CLK 31
GEN SUP MAN 13

CRITICAL EOUIPMENT

TRUCK, CARGO, 5T
TRUCK, TANK, 2500 g
TRUCK, WRECKER, lOT
TRACK RECOV VEH, L
TRUCK, CARGO, 8T

FIGURE 4-21. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT VARIOUS LEVELS OF
COMBAT DAMAGE, SERVICE BATTERY, FIELD ARTILLERY BATTALION.
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ANAE CASE 0 COME CAME I

4020 30 4

l 40 10 20 301 0

PERCENT OF TOTAL POPULAT ION PERCENT OF TOTAL POPULATION

FIGURE 4-22. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE (CASES 0 AND 1)
AND VARIOUS LEVELS OF DRUG ABUSE, SERVICE BATTERY, FIELD
ARTILLERY BATTALION.

ONVME CASE 2 WA AE3

100 - -- -- -INTTRIL) -- -- - - -)o- ATERIEL)

60 60

T-I

10(

PEIICLaT (IF TOTAL PUF ULATIIII PLIRT OF TOTAL. POULATION

FIGURE 4-23. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE (CASES 0 AND 1)
AND VARIOUS LEVELS OF DRUG ABUSE, SERVICE BATTERY, FIELD
ARTILLERY BATTALION.
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DM! CASE 0. SERVICE MTY, FIELD ARTY IN

MISSION ESSENTIAL REouJRrpEDfesie
PERSONNEL D LEVEL SUBSTITUTES LEVIS

FTASK 
NO. 0112314 

T No K

CK" opt 26 x I x s wP SIT 5cE 22 III S , 2

.TV" 21 x I x !RE COV 01 It x x x
1RY CMDR 1

4w VER OR 35 _X _X x ,_..
RECOV VER OP 20 x x x x r . Md
WNY 24 X x x
AMV HAND 33 1 I1 X TRUCK M S. ST
SR. M. R 34 TRUCK' TANK. 25Oa;
MOTOR SGT 4 TRUCK, WRCKER. iOT
HI.NT SO Is TRACK RECOV VEK. LIGHT
ow SUP so 12 TRUCK CARGO, IT
LT VEH OR 16 x [ u
IS" SaT 2
FAIC T TECH 17
APM SUPS 29
AMO SECCH 32 x
M VEN DR 15 x
SRV W 23
LT VE.DR 11
VMI OFF 28

SUPPLYMAN 14
AM0 AGINT 30 x x
MMO CK 31
GE SUPHAN 13

FIGURE 4-24. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENTAT VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE
CASE 0, SERVICE BATTERY, FIELD ARTILLERY BATTALION.

Ass CASE 1 SERVICE iY, FIELD ARTY IN

MISSION ESSENTIAL WJ1RID -ORUG -ASE
PERSONNEL 0UB LELVE SU3STTvTTES LLS

WRECER PR 26 xx IX x SUST S xXxI
7Th 22 XX X XI Vm9 XI XSR. 1"m 22 x x x x x
SitREw OR x x x
STRY CMDR I x x x

4MCDTYENOP 20 1 X X
HSM 24 X X T
AMSO HAND 33 I X X X X
SRMYDR 34 X X I X TRUCK WRIR,8T
ITOR S6T 4 I x TRACK RICOV YEN, LIGHT

AINTSOT 1 x x TRUCK. MO. IT

INo SU SE 2 X X
LTN OR5[ is3 x : x xISY? 2 X X x
FANIT EC 17 x x
AMMO SUPS 29 x x
Amw SEC CH 32 X X X X
NVY VIMOR 1S I I x I x
SR m 23 X X'X X I
LT M DR 11 x
AIS OFF 28 X x
SUPPLYMR 14 Ix 1x
AF9I AGENT 30 x
AN4O :LK 31
GEN SUP MAN 13

FIGURE 4-25. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT
VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE CASE 1,
SERVICE BATTERY, FIELD ARTILLERY BATTALION.
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ME CASE 2. SERVICE SM. FIELD ARTY SR

MISSION ESSENTIAL CTrrl PERS REQIREDl . ASus

PERSONNEL DRUG LEVEL SSTITU LELS

WREKCEROPR 26 X X X X X SUP WS I x x I x

SR.22 XrX I I X X X
SR. TcVH on 1 1) :x I IMY. CH I I IX I I
IY VEN R 3 X X X X S.RcV OPJ 13 I 1 1 1 1 I rtntuw

RECOYVENOP 20 IX I I , XCMS5 WW" 4 XX X TUK .f

ANI RAND 33 X X X X X TRUCK TAUNI, S00g

STRUCK , III ,RRcI, 1SRTR 3 4 X X X TACK IECOV VU,. LIGHTYom1 NY 1 x TRCK CAG.x
MAI NT ST is I I ___________

INSUP 59T 12 X x x
LT VEN DR 16 x I I
IsrS9 2 x x

A]NT TECH 17 x XAMPIo SUPS 29 X X

AMWSEC CH 32 X X
NVY VEN R 15 I X x x

SR ~ ~ WW I I I
LT Y OR 11 X X X X
ANNO 0 rr I I IX
SUPPLY MAN 14 1 X
AI40 AGNT 30 X
A*W CLK 31
GEN SUP MAN 13

FIGURE 4-26. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT
VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE CASE 2,
SERVICE BATTERY, FIELD ARTILLERY BATTALION.

D a CASE 3 SERVICE 11, FIELD ARTY iK

ISSIOf ESSENTIAL CRITICAL PERS REQUIRED

PERSONNEL DRUG LEVEL SUITTLEVELS

WAREROPR 26 X X I I I SUPso xxTV"m n x x V x x x
STM 22 1 X X X I N

SR. RECOVOPR 19 1XX I
hTRY ow I 1 I I
WY VYI N 35 I I I I x
RECOVMEOP 20 x
%VH 24 1 I I x I
AI9IOHAND 3 X I I I X
SR. N.V. OR 34 1
MOTOR S7 4 I x x CRITICAL EOUIPH !K?
RUINTIT is x I I xIN SUP SG 12 XXTUCAG. ST

LTVENOR 16 x I I I I TR= TAN, 2500
1ST S6T 1 2 11x xTUK W, UR

FIMNT TCK 1 T COV V17 LIGHT
APW SUPS 2 XXXI X "TRUCK, CARG . 87

APO SEC O 22 I I I
HY YEN OR 15 I I
P.MVM 22 I I
LT VEN 01 11
MW OFF 23 I I x I
SUPPLYMAr 14 I X I
AM0 AUENT 20
NE40C.K 31
EN SUP MN 13

FIGURE 4-27. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT
AT VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE
CASE 3, SERVICE BATTERY, FIELD ARTILLERY BATTALION.
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SECTION IV

FIRING BATTERY, FIELD ARTILLERY BATTALION

1. GENERAL

The firing battery is the action arm of the artillery
battalion. It services the weapons, in this case 155mm self-propelled
howitzers. There are three identical firing batteries in an artillery
battalion. Figure 4-28 shows this organization. Note the firing
battery of six howitzer sections within the parent firing battery.
The identical designation, although a possible source of confusion,
gives evidence of the importance the artillery places on its primary
weapons.

The ninety-nine personnel spaces in the battery were reduced
to twenty-seven essential functions for analysis as shown in Table
4-4. On an expected-value basis, 66.9% of the battery personnel will
be under twenty-five years of age.

The formats of the figures used to summarize the anlaysis of
the firing battery and the order of their presentation in this section
follow closely the analysis in Sections II and III of this chapter.

2. TEAMS AND TRANSFER MATRICES

Figures 4-29 through 4-32 are the essential teams and
transfer matrices for personnel and equipment. The decision to use
twelve teams in this analysis of the firing battery is based on the
convenience with which the six howitzer sections can be sub-divided
into twelve teams. The first team includes the minimum number of
personnel (5) to fire the howitzer, the nucleus of the fire direction
center, and the battery commander. The second team adds the remaining
crewnen and an ammunition resupply element. The third team adds the
second howitzer and five section personnel plus a communications
operator and the driver of the fire-direction personnel carrier. This
process is continued, filling teams alternatively with a howitzer and
these same essential support. As with the headquarters battery and
the service battery, mess, supply, and some other support personnel
are not included in these essential teams.
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3. RESULTS

Figure 4-33 shows the response cruves for three damage cases
(1, 2, and 3) as a function of time after an attack. Note that in
each case near-maximum effectiveness is achieved in about two hours
following the attack. Case 1 is the only time in which materiel
shortages limited overall effectiveness. In the other two cases here
and in all those examined in headquarters battery and service battery,
personnel shortages dominated the materiel shortages.

Figure 4-34 identifies the mission-essential personnel and,
within this group, those determined to be critical. The aiming circle
and the howitzer were the most critical items of materiel. Only the
first sergeant, among the non-essential personnel, substituted for
critical personnel.

Figures 4-35 and 4-36 show the maximum effectiveness achieved
by the battery with combinations of combat damage and drug abuse.
Note that in Damage Case 1 the materiel losses dominate personnel at
the low drug-abuse levels.

Figures 4-37 through 4-40 identify the shortages of personnel
which limited the unit effectiveness in the face of both combat and
drug casualties.
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0 we EM AGG
3-0 96-9

COMSCFIRING MTY AM99 SEC

1-0-24-15 0-0-3-3 - 17 -4

0-0-10-10

COMBAT MISSION

TO PROVIDE A FIRING CWMOENT OF THE FIEL.D ARTILLERY BATTALION,

ISioa. SELF-POOPELLED

ASSUMED MISSION FOR ANALYSIS

TO PROVIDE ARTILLERY FIRE TWROUGP. THE INTEGRATION OF THE
FUNCTIONS OF COMMN. CONTROL, COWpaICATIOmS. TECHNICAL FIRE

DIRECTIOh, OPERATION OF SIX HOWITZERS, AND LIITD J4RJNITIDN

RESUPPLY.-

FIGURE 4-28. FIRING BATTERY, FIELD ARTILLERY BATTAL10ON 155m,
SEF-ROELED, TOE-6-36110-C25.
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TABLE 4-4. PROBABILITY BY MOS THAT PERSONNEL ARE LESS THAN 25 YEARS
OF AGE, FIRING BATTERY, FIELD ARTILLERY BATTALION.

TASK "aOs 01O. .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0

$TRY CMDR 13A00 I
1TSi13YSM 2 a I I

NESS SG5961
MOTOR SG5 6C3
SUPPLY SGT S3
COOK 9481-2 6........
AMMOER 76Y10 7
flAINT, C1K 76010
WHL YEN4 115CR 63310
TRK YEN MECH 63010 10
VEH DRIVER 13310 11

co H 31V30 12
TACWIRE SPC 36KI0 13
XD 13E00 14
FIRE DIR 0 13E00 15
CH4 Fl/GUM SGT 13540 1
FIRE DIR COMP 23E2-3 17
CRART OPR 13510 18
CARRIER OR 13E10 '9
WPWS M4ECH 13510 20
GUN SEC CH 13930 21
GUNNER 13320 22
ASST GUM/CAN 13510 23 X
CARRIER OR 13810 24
AMMO0 SEC CH 13520 25
MVY YENl OR 64C1-2 26

I m ytP 1 31 27 XX

TITLE 1LINE[O E 1 ~ 7Am~7 9 0~1

1 1 1 1 1 1 1 11
IST SGT 2 1
NESS SOT 3 1
MOTOR SGT 4 1
SUPPLY SGT 5 1
COOK 6 3
ARMORER 7 1
MAIT CLX 3 1
PWR CEN WYM 9 1
ThK VEN MECH 10 3
VEN OR 11 11 1 1 1 1 1 1 1
COMMD CH 12 11 1 1 1 1 1 1 1
TAC WIRE SPC 13 2 11 1 1 12
ti0 14 1 1
FO 15 I I 1 1 1 1 11 1 1 1
CH.FIRIRY/GUMtS. is 2 1 1 1 1 1 1 2 2
FD COMPUTER 17 3 11 11 22 2 23 3 3 3
CHART OPR I8 3 11 11 11 2 22 2 3 3
CARRIERODR 19 1 1 1 111 111 1 1 1
FA WPM5 1EC14 20 2 1 1 1 1 1 2
SEC CH 21 6 11 2 2 33 a45 5 66
GUNNER 22 6 1 12 2 3 3'A' 5 5 6 6
ASST GUN/CFW 23 6 2 651214 1320 24 2630 32 36
CARRIER DR 24 2 1 2 3 45S67 919 01 12
SEC CH 25 1 1 1 1 1 ! 1 1 1
I4VY VV4OR 25 5 2 23 3 55!55 5 5 5

27 122 1 1 2 22 222 222

FIGURE 4-29. CUMULATIVE TEAM REQUIREMENTS, PERSONNEL,
FIRING BATTERY, FIELD ARTILLERY BATTALION.
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ITEM OF EQUIPMENT LN I TOE TEAMS
1 2 3 4 5 6 7 8 9 10 11 12

TRUCK, T (VRC-47) 2 I I I I I I I I
TRUCK, 2 T W/W 2 1
TRUCK, 2T 3 2
TRAILER, )1 T 4 1
TRAILER, WATER. 400 5 1
CARRIER, CP"VRC-46) 6 1 1 1 1 1 1 1 1 1 1 i
TRUCK, 1I T(2VRC-47) 7 1 1 1 1 1 1 1 1 1 1 1 1 1
TRAILER. 3/4T 8 1 I I
AIMING CIRCLE 9 3 1 1 1 1 2 2 2 2 2 2 3 3
HOWITZER, SP 155m 10 6 1 1 2 2 3 3 4 4 5 5 6 6
CARRIER, CARGO, 6T 11 6
TRAILER. AMM40, 1sT 12 6 1 1 2 2 3 3 4 4 5 5 6
TRUCK, ST 13 3
TRAILER. AMMO, 11T 14 3 1 1 2 2 3 3 3 3 3 3 3

FIGURE 4-31. CUMULATIVE TEAM REQUIREMENTS, MATERIEL, FIRING BATTERY,
FIELD ARTILLERY BATTALION.

I u -1 -! .1 -I -) -1 -1 -1 :1 -1 -I -1 -1
2 30 0 0 0 -1 30 -1 0 -1 -1 1 1 -l U
3 s0 0 0 0 -1 30 -1 0 -1 -1 -1 1) -1 0
0 1.1 .:1 0 -1 -1 0 -1 1 -1 -I -1 -I
5 -l i 1 -1 0 -1 -1 -1 -1 -1 -I 1 -I "!
8 0 -1 -U 0 -I 0 30 u -1 . 1 1 - 1 *1
7 0 o0 30- 0 -1 0 0 v - -1 I -1 l -1 -i

8 -I *I - i1 -1 -I -1 -I -I -1 .1 -. 1

9 -1 -I -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1
10 -1 -I -1 .1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1
11 -1 0 0 0 -1 30 So 0 -1 -1 u U 0 v
12 -T -T -I -i -t -I -'1 -1 -1 -1 -1 ts -1 0
t3 -" 0 0 0 -1 30 30 o-11 U 0u U 0
14 -1 -I - .1 1 1 -1 - 1 - -1 1 -1 U

1 3 3 a S a 7 6 9 lu 11 12 1I la

FIGURE 4-32. TRANSFER MATRIX, MATERIEL, FIRING BATTERY,
FIELD ARTILLERY BATTALION.
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FIRING BATTERY, FIELD ARTILLERY BATTALION

100

CASE I (M)

= _- / CASE 2 (P)

- CASE 3 (P)

S50

I-
z

0 5 10

RECOVERY TIME IN HOURS

(P) PERSONNEL LIMITED

(M) MATERIEL LIMITED

(E) LIMITED EQUALLY BY PERSONNEL AND MATERIEL

FIGURE 4-33. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE AT THREE LEVELS,
FIRING BATTERY, FIELD ARTILLERY BATTALION.
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COMBAT DAMAGE CASES, FIRING BTRY , FIELD ARTY BN

MISSION ESSENTIAL CBT DAM REQUIRED CBT DAM
PERSONNEL LEVEL SUBSTITUTES LEVEL

TASK NO. 0 1 2 3 TASK NO. 0 1 2 3

BTRY CMDR 1 X X X 1 SGT 2 XX X
FIRE DIR 0 15 X X X
CHART OPR 18 X X X
XO 14 X X X
FD COMP 17 X X X
GUNNER 22 X X X
AMMO SEC. CH 25 X X
HVY VEH DR 26 X X X
COMO CH 12 X
CH FIR BTRY 16 X
GUN SEC CH 21 X X
ASST GUN/CAN 23 X X X
CARRIER DR 19
AMMO HAND 27
LT. VEH. DR. 11
CARRIER DR 24
WIRE SPC 13
WPN MECH 20

CRITICAL EOUIPMENT

AIMING CIRCLE
HOWITZER
CARRIER, CARGO, 6T
TRUCK, CARGO, BT

FIGURE 4-34. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT VARIOUS
LEVELS OF COMBAT DAMAGE, FIRING BATTERY, FIELD ARTILLERY BATTALION.
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OMMNAE CASE 0 DAMAGE CASE I

100 . AT[RIEL) -. - - 00 - -

'u =" - so

+.. S40- 40

30- 30-

20- 2O-

)ol I I 1 10II

0 10 20 30 40 0 10 ;0 30 40

PERCENT DRUG ABUSE - PERSOINEL < 2S PERCENT DRUG ABUSE - PERSOiNIL < 25

10IL 20
PERCENT OF TOTAL POPULATION PERCENT OF TOTAL POPULATION

FIGURE 4-35. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE (CASES 0 AND 1)
AND VARIOUS LEVELS OF DRUG ABUSE, FIRING BATTERY, FIELD
ARTILLERY BATTALION..

DAMAGE CASE2 DAMAGE CASE 3

100 - I00

90- 90
(MATERIEL) (MATERIEL)

--------------------
.80 80

70 70

60 60so - so -

Z 40 - 40 -

rt

30- 30

20 20 -

10 t -

PERCENT DRUG AUSE - PESOIUL<25 PERCENT DRUG MBUSE - PERSONEL < 2
__ _ _ _ _ __ _ _ _ _ __ _ _ _ _ II I

0 10 20 0 10 20

PERCENT OF TOTAL POPULATION PERCENT OF TOTAL POPULATION

FIGURE 4-36. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE (CASES 2 AND- 3)
AND VARIOUS LEVELS OF DRUG ABUSE, FIRING BATTERY, FIELD
ARTILLERY BATTALION. 150



DAMAGE CASE 0 FIRIIIG BTRY, FIELD ARTY 8W

MISSION ESSENTIAL roTT'rjl ot't REQUIRED O5UG ABLUSE
PERSONNEL RU LEVEL SUBSTITUTES L.VELS

ASK NO 10 11.21.31.4 TK N .21.21.31.41

FIRE DIR 0 15 Xx xi 19 II X I xI
CART OPR 1 X x x Tm I K X
X0 14 x x x x
FD COM 17 x x x
GUNNER 22 X K x
AMO SEC C 25 I x x
NfY VEW OR 26 x x x x I l'r A* rmtIfSiu._
COmO H 12
CH FIR lY 16 AIMING CIRCL
ASS! UN/CAN 23 x X X x CARRIER. CARGO I

CARRI E DR 13 x x TRXC. CARGO. BT
AMMO HAND 27
LT VEN OR 11
CARRIER OR 24
WIRE SPC 13 x
W U' MEC1 20 x x

FIGURE 4-37. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT
AT VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE
0, FIRING BATTERY, FIELD ARTILLERY BATTALION.

OAMAGE CASE 1 FIRING lRY. FIELD ARTY 31

MISSION ESSENTIAL~ T A U REQUIRED -RGAl SSPERSONNEL - DRUG LEVEL 5wSTIT:S LEVELS

oASK NO 0 .L .21.31.4 TAK i I0 0.1 21.31.4
,YR I xxI xxI 2 X1X I

FIREIRO 5is x 9 XXX
CHART OPR is x x I TM 10 1 x I I
I0 14 x I x K x
FD co 17 x x x x
GUNNER 22 X X x x X
AMMO SEC CH 25 X X X x
h'YY E OR 26 X X x X x rMITWO - 7Ti.

COMO CH 12 x
CH FIR BTlY 16 x x x AIMNIG CIRCLE
GUN SEC :m 21 x x NOwji'a,;
ASST ;UN/CAA .3 x x x x x CAPR!.-E, CARGO 67
CARPIER OR 13 X I , TRUCK. CARGO. ET
AMMO ANO 27 x I
LT VEH OR 11
CARRIER OR 24 x x x x
WIRE SPC 13
idpKP!MCH 20

FIGURE 4-38. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT
VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE CASE 1,
FIRING BATTERY, FIELD ARTILLERY BATTALION.
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DAKAGE CASE 2 FIRING ITRY, FIELD ARTY IN

14:SSION ,SSENTLU I TC A * REOUIRED DO-. atlir

PERSONNEL TRU LEVEL SUSTITUTES V

"TASK I N. 0 1 L2 .3 4 to 1.1 .31t
TYRYO R 1 X x xx X S9T 2 x x Xx

FIRE DIR 0 1s X I I x I 5W 9 x I x
O4ARTOPR 13 X I x X x T 10 x xx
X0 14 X IX X I IFO) COWP 17 x x x x% X
GUNNER 22 X X x x xAIMO SEC CH 25 X x X x x
HY TYHY DR 26 x x x x xCOP CN 12 1 x x
CH FIR BTRY 16 x
GUN SEC CH 21 xx x|
ASST GUN/CAN 23 1 X X X x AIMING CIRCLE
CARRIER DR 19 HWZTZER
AMMO HAND 27 ix x x CARRIER. CARGO, 6T
LT. VEN. DR. 11 TRUCK. CARGO. 8
CARRIEROR 24 x I x x
WIRE SPC 13
WPNMECH 20 x Ix x x

FIGURE 4-39. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT
VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE CASE 2,
FIRING BATTERY, FIELD ARTILLERY BATTALION.

DAMAGE CASE 3 FIRING UTRY, FIELD ARTY BN

MISSION ESSENTIAL - PTTIAt P REQUIRED D l ABIMP

PERSONNEL 6RUG LEVEL -1SUBSTITUTES LEVELS
"TASK NO. 1-. -L2 3 4 TASK I NO. 0 11 .23 4

BTRY CMDR I1 X X X X 1 SGT 2 x x x x
IRE DIR 0 15 X X X X X WYN S X x X x

T OPR 18 x x X x x Tm 10 x X x x0O 14 X X ,X X X
D COMP 17 X x x X
UNNER 22 X X X X X

SEC CH 25 x X X X CRITICAL EQUIPMENT
VY VEH DR 26 X X X X X
DMO c 12 x X X AIMING CIRCLE
H FIR BTRY 16 HOWITZER
UN SEC CH 21 X x x x CARRIER, CARGO, 5"

ST GUN/M 23 i x x X TRUCK, CARGO, STARIER DR 19 I I I ___________

T. VE DR. 11 IIER DR 24 X X X x

IRE SPC 13 x
PN MECH 20 I

FIGURE 4-40. MISSION-LIMITING PERSONNEL FUCNTIONS AND EQUIPMENT AT
VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE CASE 3,
FIRING BATTERY, FIELD ARTILLERY BATTALION.
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SECTION V

SUMMARY

In this chapter the three major unique subordinate units
within the 155mm self-propelled howitzer battalion were examined.
These units were the headquarters battery, the service battery, and
the field artillery or firing battery.

The essential functions required for the defensive mission
assumed were identified, and teams were formed to execute these
functions. At four levels of combat losses (personnel and equipment),
the AMORE methodology determined the critical personnel whose absence
or shortage limited the recovery of each unit's effectiveness. Then,
for each of the combat losses assumed (0%, 10%, 20%, and 30%), the
incidence of drug use was varied (0%, 10%, 20%, 30%, and 40%) to
determine the interactive influence of drug use and combat casualties
on each unit's capability. This analysis resulted in twenty
combinations of data points for each unit. The results are summarized
in Figure 4-41.

In general, the units can be ranked in terms of ability to
recover after combat and drug losses as follows:

Service Battery
Firing Battery
Headquarters Battery

The order can be attributed to the .eater redundancy that exists in
the service battery and the firing battery compared to headquarters
battery. Headquarters battery in particular and the artillery
battalion in general utilize series operations with many critical
functions being interdependent. In addition, many of these functions
are performed by specialists who cannot easily transfer to other jobs
in the event of casualties. These results reemphasize the continuing
need for maximum cross-training in artillery units and judicious
choice of equipment levels for increasing redundancy.

Materiel losses did not, in general, limit the recoverability
of artillery units. Rather the limiting factor was usually personnel.
The firing battery at Damage Case 1, without drug abuse, was the only
data point examined where materiel shortages set a limit on the
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potential recovery of the battery. In headquarters and service
batteries, the limit was always personnel.

Regression lines were determined for each set of data points
plotted in Figure 4-41. The slope of the regression lines for each
case (disregarding the algebraic sign) appear in Table 4-5 and are a
measure of the ratio of the percent of personnel effectiveness lost to
the percent of increased drug abuse. This ratio represents the unit's
tolerance to drug abuse. The higher the value in Table 4-5 the
greater the risk. When the value exceeds 1.00, then the loss of
effectiveness exceeds the increase in drug use. However, the reader
should keep in mind that the measure of the incidence of drug abuse
shown in Figure 4-41 and used to calculate the data in Table 4-5 is a
percentage of those on drugs who are also less than twenty-five years
old. The highest ratio in each damage case is circled. The risk at
Damage Case 0 is highest in headquarters battery, but at high damage
levels service battery becomes more vulnerable.

TABLE 4-5. TOLERANCE RATIOS, FIELD ARTILLERY BATTALION

DAMAGE CASE

0 1 2 3

HQ BTRY G59 .42 .38

SVC BTRY .52 .63

FA BTRY .68 .64 .51

Finally, Tables 4-6a and 4-6b present collectively the critical
personnel in the artillery battalion. From the group of personnel
used to form the essential teams, subgroups (termed critical) were
found that limited the effective recovery of each unit after attack.
Table 4-6a lists those personnel found to be critical based on analy-
sis of combat losses. Table 4-6b identifies additional personnel, not
identified previously in Table 4-6a, who were found to be critical
based on analysis of incidence of drug abuse. Table 4-6b also includ-
es the probability that these additional personnel are less than 25
years of age.
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TABLE 4-6. CRITICAL PERSONNEL FROM COMBAT DAMAGE AND DRUG ABUSE,FIELD ARTILLERY BATTALION.

a. Personnal Critical From Com~at Dsaoae only

HEADQUARTERS BATTERY SERVICE BATTERY FIRING BATTERY

TASK TASK TASK

CHART OPR WRECKER OPA BTRY CHOR
SURV SPC T"N FIRE DIR 0
POC COMP SR TWm CHART OPR
SURY C/P SR REEDY OPR X0
WIRE CH STRY 0MR PD C"R
CH FD CP NVY VEN DR SUPNER
RTT OPR RECOY VEN OP AmmoSEEC C
CH SURV WYN HVYYVENDR
INTEL OFF AM HAND CORD CH
WIRE SPC SR. NV OR EH FIR STAY
FIRE SUP SG7 HOTOR SGT SUN SEC EH
SR PD SGT PAINT S9T ASST GUN/CAN
TYN emNSUP SGT
RECON OFF LT VEN DR
WVW4 1ST SGT
PD SPC PAINT TECH
IN CNDR AMM0 SUIPS
REDEYE SST AMMO SEC CH
INTEL SGT Y YEN DR
FDO SR WVH
REDEVE CN LT YEN OR
REDEVE GUN AN1 OFF
FO, SGT SUPPLYMAN
P50 IN Aft4 AGENT
SR bwvN
S2
53
MOTOR SGT
RTT SPC

CHEM SST
INTEL SPC

SR CON EN
OPNS SST
P50 IDE
CARRIER DR f

b. Personnel Critical Fram Cat Damag Only

HEADQUARTERS BATTERY SERVICE BATTERY FIRING BATTERY

TASK P<25 TASK PC25 TASK ftZS

LT YEN DR .853 A1940 AGENT .858 CARRIER OR .801
REDEYE 0 .348 *194 HNDLR .w5

LT YEN DR .858
WIRE SPC .961
WN HECH .858
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CHAPTER FIVE
THE INFANTRY BATTALION (MECHANIZED),

ARMORED AND MECHANIZED DIVISION

SECTION I
GENERAL

The mechanized infantry battalion is a combat maneuver unit
organized to fight as a task force in combination with tank companies,
support by artillery, tactical air and other combat support forces.
This chapter discusses those companies organic to the battalion.
Other task-force elements, e.g., tank companies and artillery
batteries, are treated separately in Chapters III and IV. The
mechanized infantry battalion organization is shown in Figure 5-1.
This battalion has three unique companies: headquarters and
headquarters company (HCC), combat support company (C/S), and three
rifle companies. For analysis purposes it was assumed that these
companies were engaged in intensive combat defending against a
tank-heavy force. The measure of effectiveness was the unit's ability
to perform those functions required for this situation for a brief
period of time (twenty-four hours). Input data for AMORE analysis was
based on this situation. Each company was analyzed at four damage
levels, called Damage Cases 0, 1, 2, and 3. Each case relates to a
specific probability of producing a personnel casualty and the
associated damage to equipment. Combinations of combat casualties and
the associated damage to equipment for the infantry battalion units
are listed in Table 5-1. Casualties resulting from drug abuse were
considered at four levels (10, 20, 30, and 40 percent) for each of the
assumed combat-damage levels, providing data for sixteen combinations
of combat damage and drug abuse.

An important input to the A4ORE methodology is the grouping
of personnel functions and materiel items into teams which are
essential for accomplishment of the unit's mission. The TOE for each
unit was examined in detail, identifying task and section groups
required to perform the unit's primary combat mission. Care was
exercised to retain the resolution of individual MOS skills. The
number of essential teams formed for each type unit was determined by
the functions required to perform its primary combat mission and the
organizational structure of that unit. Generally speaking, tasks not
required for short intensive combat were not required in the essential
team build. Input for the headquarters and headquarters company is
discussed in Section II. The input for the combat support company is
in Section III, and in Section IV for the rifle company.
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0 WO EM AGG
38 2 796 836

14-2- 157- 173 6-0-142-148

6-0-160-166

COMBAT MISSION

TO CLOSE WITH THE ENEMY BY MEANS OF FIRE AND MANEUVER IN ORDER
TO DESTROY OR CAPTURE HIM OR TO REPEL HIS ASSAULT,BY FIRE, CLOSE
COMBAT, AND COUNTERATTACK.

MISSION FOR ANALYSIS

TO DEFEND AGAINST AN ATTACK BY ARMOR HEAVY FORCES IN AN
INTENSIVE COMBAT ENVIRONMENT FOR A SHORT (24-HOUR) PERIOD OF TIME.

FIGURE 5-1. MECHANIZED INFANTRY BATTALION, ARMORED AND MECHANIZED
DIVISION.
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TABLE 5-1. DAMAGE COMBINATION PROBABILITIES FOR PERSONNEL AND
CORRESPONDING EQUIPMENT DAMAGE FOR COMBAT DAMAGE
CASES, INFANTRY BATTALION (MECHANIZED).

UNIT COMPONENTS DAMAGE CASE

0 1 2 3
HEADQUARTERS & HQ CO

PERSONNEL: 0 .10 .20 .30

EQUIPMENT: LT 0 .20 .20 .30

MOD 0 .14 .26 .40

SEV 0 .02 .04 .07

COMBAT SUPPORT CO.

PERSONNEL: 0 .10 .20 .30

EQUIPMENT: LT 0 .10 .10 .40

MOD 0 .06 .19 .28

SEV 0 .01 .06 .12

RIFLE CO

PERSONNEL: 0 .10 .20 .30

EQUIPMENT: LT 0 .10 .10 .40

MOD 0 .06 .19 .28

SEV 0 .01 .06 .12
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SECTION II

HEADQUARTERS AND HEADQUARTERS COMPANY,
INFANTRY BATTALION (MECHANIZED)

1. GENERAL

Headquarters and headquarters company provides the command,
control and supervision for the subordinate battalions and attached
units. Organized as shown in Figure 5-2, the company also provides
transportation, supply, maintenance and medical services.

2. TEAMS AND MATRICES

Personnel tasks for this analysis (identified by MOS) are
shown in Table 5-2, along with their task number and probability that
individuals in this MOS are less than twenty-five years of age. The
fifty-six tasks are organized around five functional teams, each of
which adds an equal increment (twenty percent) of capability to the
company's effectiveness in performing its basic combat mission. A
maximum of five essential teams was established in order for one team
to receive orders and pass reports to higher and adjacent units. The
cumulative team structure is shown in Figure 5-3. This shows the
total requirement for each task to build a given number of essential
teams. Thus, to function at the lowest level (build at least one
team), a battalion commander, staff officer, staff NCO, one carrier
driver, and light vehicle driver are required. To function at one-
hundred percent would require the totals shown in Column 5. Other
functions were not considered essential to providing command, control
and communications necessary in the conduct of defensive operations
over a short period of time. Resupply, food service, maintenance, and
medical support would obviously be required if the unit were being
analyzed for continuous combat or peacetime operations. That is not
to say, however, that these personnel were not required in AMORE.
Shortages (casualties) resulting from combat or drug abuse may require
substitution of skills if feasible. Transfers allowable between
personnel tasks are shown in Figure 5-4. This matrix matches
personnel (rows) to functions (columns). Matrix entries show the time
(in minutes) required for a row to assume a column's function (if
required). Thus, the battalion executive officer or S-3 (row two),
can assume the battalion commander's function (column one) in ten
minutes. The entry "-" indicates that the individual (in the row)
cannot assume that particular function (in the column).
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14 2 7,7IJ7

.1 -

2-0-5-7 2--28-40 1-0-64-5S

SN CO PLT MAIT PLAT SH I PLT

0-0-17-17 0-1-20-21 1-1.3-34

COMBAT MISSION

TO PROVIDE COMMAND, CONTROL AN0 SUPERVISION OF THE OPERATIONS
OF THE MECHANIZED INFANTRY BATTALION AND1 ATTACHED UNITS

ANALYSIS MISSION

COMMANO, CONTROL AND SUPERVISE DEFENSE OPERATIONS IN INTEKSIVE
COMBAT ANST ARMOR HEAVY FORCE FOR SHORT PERIOD OF TINE (24 HOURS).

FIGURE 5-2. HEADQUARTERS AND HEADQUARTERS COMPANY,
MECHANIZED, INFANTRY BATTALION,
TOE-7-46HO-20-16.
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TABLE 5-2. PROBABILITY BY HDS THAT PERSONNEL ARE LESS THAN 25 YEARS
OF AGE, HBADQUARTERS COMPANY, INFANTRY BATTALION (MECH).

TASK #405 No. .10 .20 .30, .40 .50 .60 .70 .80 .90 100

ONCDR IICO I
10/Sa u1co 2
CE OFF 25A0 3
HTR OFF 11C7 4
STAFF OF IICO s
Csm 00Z5 6
CO CDR 1110 7
X0/P.LDR 1110 a
1567 1185 9
SUP 3GT 76Y3 10
AM/VSUP 76Y1 11
CC DVR ]m8 12
STAFF NCO 1185 13
PSI4CO 75Z3 14
LGL CLK 7102 IS
NQ CLK 711.1 16
NO PCDVR 1151 17
370 0581 16
L.7 VEND" 1131 19
CAR CHSLp 7903 20
CHEN NCO 54E3 21
INT OFF 35A0 22 .....

RATTQ CH OW 26

RATT lP OSCI 28 *

WIRE SP. 36X1 29 ...... *

AMOI0LDR 64C3 32

AMClOM 1151 35
SUPP SGT 7614 356. .

FOOD SVC 9484 38
SR COOK 9483 39

ASST COOK 9481 41

MAIPT W. 630A 42
#413 SGT 63C4 43
RECOV G 63F3 44

RCV OP 63FI 48
TIm 63CI 49
WELDER 4431 so
1119 P. LOR 6730 51
NED SGT 91C4/3 52
CLIN SPEC 91CI S3
mIic 9132 54
PRI AST OIIA 55

1 62



Rt[4UIRJD T?
OU 6D TEAM

TASK NOS NO TOE 1 4 3 S

O1 1 1 1 1XO/S3 1I= 2 2 1 1 1 1
CE OFF 2540 3 1
MTR OFF 11C7 4 1
STI OFF IICO 5 4 1 2 3 4
C3N OOZs 6 1
CO CO 11x0 7 1 1 1 1
1O/P. L1R 11x0 8 2
1 S6T 1135 9 1
SUP SGT 76y3 10 1
ARM/SGT 76YI 11 2
CO VYR 1181 12 2 1 1 1 1
STF NCO 1135 13 3 1 1 2 2 3
PS NCO 7S.3 14 2
L. CLK 7192 1s 1
NQ CLK 71U 16 2 1 1
HQPC DRV 1131 17 8 1 3 S 7 8
RTP 0551 15 2 1 1 1
LT YEN ORV 1131 19 5 1 2 3 4 4
CAR CKSLR 7903 20 1
CHEI NC S4E3 21 1
INT OFF 3SAC 22 1 1 1 1
SR ANAL 9633 23 1 1 1
PAC CLK 7532 24 4
COM CH 31V4 25 1 1 1 1
RATT CH 052 26 1 11
C-E MECH 31VI 27 1 1 1
RATT OP OSCi 28 2 1 1 2
ME., SP 36K1 29 9 2 4 5 6
WIRE C: 36K2 30 1 1 1

AMO CH 1132 31 1
AMO OR 64C3 32 2
MM~ '(E% 2R 64CI X% It
HYYVEN DRV 64C2 34 3
AMMO HNOLR 1181 35 3
SUPP S6T 76Y4 36 1
SUPP MAN 76Y1 37 4
FOOD SYC 9434 38 5
SR COOK 9483 39 5
COOK 9432 40 4
ASST COOK 9431 41 is

i"KT W. 630A 42 1
M ,T 63C4 43 1
RECOV ST 63F3 44 1
VEH OP 63F2 45 2
SR TVM 63C2 46 2
PI. CLK 7601 47 1
RCY OP 63F1 48 3
TYm 63C1 49 9
WELDER 4481 o 1
MED P. LDR 6710 51 1
MED SGT 91C4/3 52 3
CLIN SPEC 91C1 53 1
MEDIC 9132 54 11
PHY AST OIA 55 1
MED 9181 56 19
TTAL .,73

FIGURE 5-3. CUMULATIVE TEAM REQUIRE1MCTS, PERSONNEL, HEADQUARTERS
COMPANY, INFANTRY BATTALION (MECH).
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FIGURE 5-4. TRANSFER MATRIX, MATERIEL, HEADQUARTERS COMPANY,
INFANTRY BATTALION (MECH) (cONT'O).
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2% TRK

matnt Sec 2 TRK 2
RCV Veh 2
Red RCV 1

Hed PLT IK - -
2% T K 1
Aid Sts. I

31

FIGURE 5-5. CUMULATIVE TEAM REQUIRE NTS, MATERIEL,
HEADQUARTERS COMPANY, INFANTRY BATTALION
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FIGURE 5-6. TRANSFER MATRIX, MATERIEL, HEADQUARTERS
COMPANY, INFANTRY BATTALION (MECH).
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Equipment required by the company is also organized into
teams (Figure 5-5) to match the personnel teams. As with personnel
functions, substitution is also allowed between equipment. Figure 5-6
shows for example that an eight-ton truck (item seven) can be used to
replace a five-ton truck with pump (item nine) with a thirty-minute
penalty to transfer the pumping equipment.

3. RESULTS

Using input as previously indicated, AMORE runs were made at
three damage levels: Cases 1, 2, and 3. Zero drug abuse was assumed
at this point. The resiliency, or the ability of the headquarters
company to reconstitute essential teams from surviving assets, is
shown in Figure 5-7. At Damage Case 1, the unit was able to operate
(for this mission) at one-hundred percent after about five hours. It
should be noted that in Case 1 the unit was constrained equally by
damage to equipment and personnel casualties. At Cases 2 and 3,
personnel casualties limited the unit's recoverability and
effectiveness.

Figure 5-8 lists those functions which limited the unit's
effectiveness at the different damage cases. Five personnel functions
identified as critical (from the list of mission-essential tasks) are
shown in their relative order of essentiality. It is not surprising
that these functions are centered around communications, the key to
command control. Similarily, the C-E officer and wire team chief also
perform communications related tasks and, although not essential, were
required to substitute and perform critical tasks. No equipment was
identified as critical.

Age-probability data were folded into the damage cases and
AMORE runs were repeated assuming drug-abuse levels of 10%, 20%, 30%,
and 40%. The impact on unit effectiveness is shown graphically at
Figure 5-9 for Damage Cases 0 and 1, and Figure 5-10 for Damage Cases
2 and 3. These curves reflect the reconstituted unit effectiveness at
the indicated drug-abuse levels. Two horizontal axes are shown. The
top indicates the percentage of those personnel under age twenty-five
that are assumed to be drug abusers. The bottom axis relates this
percentage to the entire unit. Thus, twenty percent drug abuse of
those susceptible relates to eleven percent for the entire unit. The
level at which materiel limits unit effectiveness is shown by a dashed
line.

The ability of the mechanized infantry headquarters company
to support the battle was found to be limited only slightly by
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Headquarters and Headquarters Company, Infantry
Bn (Mecti)

100 CS E

.90

80-

(A70

60

I-.

LU so

20

10

0 1 2 3 4 5 6 7 8 9 10

(P): Personnel Limiting RCVR IEI OR

(M): Materiel Limiting
(E): Limited Equally by Personnel and Materiel

FIGURE 5-7. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE AT THREE LEVELS,
HEADQUARTERS COMPANY, INFANTRY BATTALION (MECH).
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mwC, INFANTRY IATTALION (NECK), BASE CASE.

MISSION ESSENTIAL CRITICAL PER. REUIRED DAAGE
PERSONNEL DAME CASE SUBSTITUTES CASE

TASK NO. 1 2 3 TASK NO.

__ __I 

. C-E OFF 3 X

;tAIT OP 25 I WiRE[ Th CIIEFR 30 2 . I I__ _ _ __ _ _ _ __ _ _ _

RA cmS2 x x
C-[ NECH 27 x x

IRE SPEC 29 x
N CR 1

LT YvEH YR 19
IN EXEC/S-3 2 CRITICAL EQUIPMNT

CAR OVl 17
INTEL OFF 22VEN DYR 33

S-1.2.3,4 5
CO OV 12RIO 16

SR AMLYST 23
CLERK 16

FIGURE 5-8. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT FOR

VARIOUS CASES OF COMBAT DAMAGE, HEADQUARTERS COMPANY,
INFANTRY BATTALION (MECH).
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m CASE 0 CAR I

xoo ... ,.L -n'. .. -. -oo -- -.... quL..

so. so.
70 30,

sou

404

3- t- 3

~20 9 20

10 10

0 I0
0 10 30 40 0 10 20 30 4

Perent Drug Abuse- Pe-somnel <25 Percent Drug Abuse - ftscm l1<25

o U 17 21 0- 5 1 1 21
Pece t Total Poplation P orcet of Total Population

FIGURE 5-9. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE CCASES ' AND 1)
AND VARIOUS LEVELS-OF DRUG ABUSE, HEADQUARTERS COMPANY,
INFANTRY BATTALION CMECH).

oVK CASE 2 DIAE -CASE 3

10 100

90 ,9 ,0 SD

40 a 4 0

30 =5301

2:20. 20

10. 10

0 0
0 10 20 30 40 0 10 20 30 40

Percmt Orug Abuse Personnel <2S Percent Drug Abuse FPrsorml C25

0 5 11 17 21 0 5 11 17 21

Percent of Total Population Percent of Total Population
FIGURE 5-10. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE (CASES 2 AND 3)

AND VARIOUS LEVELS OF DRUG ABUSE, NEADQUARTERS COMPANY,
INFANTRY BATTALION (MECH).

170



increased drug usage at low combat damage levels. Only when combat
losses reached levels of thirty percent did the additional losses from
drug abuse have a significant effect on capability.

Critical personnel and required substitutes identified at the
four drug-abuse level s are shown for each combat damage case in Figure
5-11 (Case 0), 5-12 (Case 1), 5-13 (Case 2), and 5-14 (Case 3). The

addition of drug abuse surfaced the following positions as critical,
in addition to those previously identified.

Battal ion Commander
Battalion Exec/S-3
S-I, 2, 3, 4

No new required substitutes were identified.

One explanation for the headquarters company's apparently low
risk to failure from drug abuse is the nature of its organization. A
high degree of transferability exists for the essential functions, and

most key positions are held by older personnel not likely to be
involved in drugs.
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DNAE CASE 0: NHC. INFANTRY BATTALION (MIECH)

MISSION ESSENTIAL CRITICAL PELSON REQUIRED DRUG ABUSE
PERSONNEL DRUG LEVEL SUBSTITUTE LEVELS

TASK NO 0 .1 .2 3 .4 TASK NO. .0 .1 .2 3 .4

RA TEAM C 26 NONE
RATT OPERATOR 28 x
Cc94 CHIEF 25 "
C-E ECH 27 x I
WIRE SPECIAL 29 1
BATTALION CR 1
LT YEN DVR 19
BN EXEC/S-3 2
NQ OR 7
STAFF S67 13 CRITICAL EQUIPMEN
NOCAR DVR 17
INTEL OFF 22
VEN DYR 33
S-1/213/4 5
CO DYR 12
RTO 18
SR ANALYST 23
CLERK 16

FIGURE 5-11. MISSION-LIMITING PERSONNEL FUNCTION AND EQUIPMENT AT
VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE CASE 0,
HEADQUARTERS COMPANY, INFANTRY BATTALION.

DAMAGE CASE 1; 16C, Infantry Battalion (Mach)

M1551 L55ENi IAL l tERUNML REQUReD DRUT ub.
PERSONNELVIC SUBSTITUTE LEVELS

RATT TM CH 26 x x C-E OFFICER 3 X X X X X
RATT OP 28 x x WIRE TK CH 30 x X x
COM0 CH 25 x x

C-E MECH 27 x x x I
WIRE SPEC 29 x x x
BN CDR 1
LT VEH OYR 19
BN EXEC/S-3 2
HQ CDR 7
STAFF SGT 13 CRITICAL
NQ CARR. DVR 17 EQUIPENT
INTEL OFF 22
YEN OVA 33

S-1/2/3/4 5
CO VR 12
RTO 18
SR. ANAL 23
CLiRK 16

FIGURE 5-12. MISSION-LIMITING PERSONNEL FUNCTION AND EQUIPMENT AT
VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE CASE 1,
HEADQUARTERS COMPANY, INFANTRY BATTALION.
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DAKAGE CASE 2; NHC. Infantry Battalion (Mech)

MISSION ESSENTIAL CRITICAL PERSONNEL REQUIRED DRUG ABUSE
PERSONNEL DRUG LEVEL SUBSTITUTES LEVELS

AO. 0 .1 .2 .3 .4 0O. 0 .1.2.3.4

TCH 25 X X X X5IUE m ;F 3 XX
ATT 2rRA OP 28 X 2 X X IRE Th 30 I I
C~tCH 25 x X x X X CH 3 1 X

-C MECH 27 X X X X X
IRE SP 29 X x x X8N CR 1 2
T VEN DVR 19
N EXEC/S-3 2
COR 7

TAFF SGT 13
CAR DVR 17[ I

INTEL OFF 22 CR
VEN DVR 

33

S-1.2.3,4 5
CO OVR 12
RTO 18
SR ANAL 23
CLERK 16

FIGURE 5-13. MISSION-LIMITING PERSONNEL FUNCTION AND EQUIPMENT
AT VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE
CASE 2, HEADQUARTERS COMPANY, INFANTRY BATTALION.

DAMAGE CASE 3; HIC, Infantry Battalion (Mach)

MISSION ESSENTIAL CRITICAL PERSONNEL REQUIRED DRUG ABUSE
PERSONNEL DRUG LEVEL SUBSTITUTES LEVELS

AK0. 0 1.1 1.2[1.31.4 TAK N.0.1.13

TEAMCH 6 X X X X X C-E OFF 3 X X X1 X IX
TT OPERATOR 8 X X X X X WIRE TH 30 2 2 X -2
0W CHIEF S X X X X x .m:-E MECH 7 X X X X X

IRE SPEC. 9 x x x x "
,ATTALION CDR 1 x x 2
T VEN DVR 19 CRITICAL EQUIPMENT
N EXEC/S-3 2 x

CO CDR 7
STAFF SGT 3 NONE

INTEL OFF 22
VEH DVR 33
S-1/2/3/4 S 2;
CO DVR 12
RTO 18
R ANALYST 23
CLERK 16

FIGURE 5-14. MISSION-LIMITING PERSONNEL FUNCTION AND EQUIPMENT
AT VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE
CASE 3, HEADQUARTERS COMPANY, INFANTRY BATTALION.
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SECTION III

COMBAT SUPPORT COMPANY
INFANTRY BATTALION (MECHANIZED)

1. GENERAL

Combat Support (C/S) Company provides reconnaissance, ground
surveillance, indirect fire support, antitank support and limited air
defense support for all units assigned or attached to the mechanized
infantry battalion. The C/S company is functionally organized as
shown in Figure 5-15.

2. TEAM AND TRANSFER MATRICES

Personnel tasks identified for this analysis (listed by MOS)
and the probability that personnel with this duty MOS are less than
twenty-five years of age are contained in Table 5-3. Mission-
essential teams were structured around the functional elements of the
combat platoons, each element providing a slice of the unit's total
capability. Twelve teams were constructed to accommodate the twelve
TOW squads. Thus, each essential team has 1/12 of the primary
antitank capability. The cumulative team build for personnel
requirements is shown in Figure 5-16. A unique feature of C/S Company
is that the unit headquarters performs a housekeeping function and has
not operational responsibility for the combat platoons in the
execution of their missions. The Scout Platoon is under operational
control of the S-2 while the remaining platoons (RED EYE, Heavy Mortar
and Anti-armor) are directed by the battalion S-3. Therefore, no
essential personnel tasks are required from the headquarters or
maintenance sections for the C/S Company to do its part in defending
against a tank-heavy force. The requirement for two antitank gunners
in team one reflects the operational concept of employing the weapons
in pairs for maximum effectiveness. Transfers allowable between
personnel tasks are shown in Figure 5-17. The clustering of
transferability around the diagonal reflects the specialization in the
platoons and limits substitution between sub-units.

Equipment requirements for the company's twelve essential
teams are listed in Figure 5-18. Consideration similar to that given
personnel determined which items and how many were needed for each
additional increment of capability (team). Note the requirement for
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6 a 142 148

0-0-17-17 1-0-11-12

~a
MORT Pt.T ATA PTS PA

1-0-28-29 1-0-51-52 1-0-29-30

COMBAT MISSION

TO PROVIDE RECONNAISSANCE. GROUNO SURVEILLANCI. INDIRECT FIRE
SUPPORT, ANTITANK SUPPORT AND LINITED AIR DEFENSE SUPPORT FOR THE
INFANTRY BATTALION (MECH.)

ANALYSIS MISSION

TO PROVIDE COMBAT SUPPORT FOR THE INFANTRY BATTALION (MEC4.)
IN ,"dg CONDUCT OF DEFENSIVE OPERATIONS AGAINST AN AmIOR HEAVY FORCE
IN INTENSIVE COMBAT FOR A SHORT PERIOD OF TIME (24 HOURS).

FIGURE 5-15. COMBAT SUPPORT COMPANY, INFANTRY BATTALION (HECH)
TOE-7-48H-C15.
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TABLE 5-3. PROBABILITY BY MOS THAT PERSONNEL ARE LESS THAN 25 YEARS
OF AGE, COMBAT SUPPORT COMPANY, INFANTRY BATTALION (HECH).

TASK MOS INO. 1 .10 .20 .30 .40 .50 .60 .70 .80 .90 ;X0

CO0CDR IICO I
X0 liCO 2"
ISGT 1i3s 3
SUP SGT 76Y3 4
COW 'CH 31V3 5

PC DYR 1131 7
WIREMAM 36KI 8 .
UTO 1181 9
Mll SGT 63C4 10
SR RYOP 63F2 11
SR Tym 63a2 12
PLL CIK 7601 13
CE MECH 31VI 14
RCV OP 63FI IS
TWM 63C1 16SCT LOR 11CO 17.
ST P SG 1902 18

SOUTT 19DI 24
SECT CNF 1903 21.
ASTCWO 1902 26
MORT LO A O 23~Z

RTO I1li 28
M.SQOLDR 11C2 29 x
MORT GNR IICI 30
A/GNR IICI 31
AMMOBR IICI 32........ . .................

AT JDR 11CO 33
AT SGT 11144 34
XTO 11141 35
AT SCT 1114M3 36
AT SQO 1114H2 37
AT GNR 11141 38 '
AT DYR 11141 39
AI/NR 11141 40.....
RED EYE 1430 41
R. E. SGT 16P3 42
R.E. CH 16P2 43 ..

R.E. GNR 16P1 44
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IUMER OF PEqaEL REQUIRED TO BUILD
TASK MOS NO 1 2 3 4 5 6 7 5 910 1 Z

CO CDR 11CO I
x0 iiCO 2
I SGT 1185 3
SUP SGT 76Y3 4
COM CH 31Y3 5
ARMORER 76Y1 6
P.C. DYR 1181 7
WIREMAK 36KI 8
RTO 1181 9
MR SGT 63C4 10
SR IVOP 63F2 11
SKTVM 63C2 12
P.L CLK 76D1 13

CZ MEH 31VI 14
RCY OP 63F1 1S
TvM 63C1 16
SCT LOR 11CO 17 1 1 1 1 1 1 1
SCT P. SGT 194 18 1 1
PC DVR 1901 19 2 2 2 5 S 5 7 7 8 10SCOUT L91 2 Iz .A si. J .2
SECT DR 1903 21 1 1 1 2 2 Z 3 3 4
AST t1R 1902 22 T1 1 2 2 2 3 3 t
MORT LOR 11IA 23 1 1"1
MORT SGT 11C4 24 1 1 1 1
F. 0. CRM 110 25 1 1 1 1
FO ,OMP 11C2 26 L I 1 1 1 1 2 2 .2. :ZMORT OVR I1CI 27 1 1 2 3 3 3 4 4 4 .5
RITO liCl 28 1
M. SQOD LOR 11C2 29 1 1 1 2 2 2 3 3 4
MORT GNR liC1 30 1 1 1 2 2 3 3 3 4
A/ GNR 1lCi 31 1 1 1 2 2 2 3 4
AMO BR 11CI 32 2 4
AT LDR 11CO 33 1 1 1
ATSGT 11144 34 1 1 1 1 1 1 1 1
RTO 11H1 35 1 2
AT SCTILOR U.3 36 1 1 2 2 3 3 4 4 5 S 6
AT SOD LDR 11H2 37 1 1 2 2 3 3 4 4 5 5 6
AT GNR 11I 38 2 2 4 4 6 6 & 8 9 10 11 12
AT DYR 1111 39 1 2 3 4 5 6 7 8 9 1 0 11 12
A/BIR 11140 2 4 a 12
RED EYE 1480 41 1 1 1 1
RE SGT 16P3 42 1 1 1 1 1 1 1
RE CH 16P2 43 1 1 2 2 3 3 4 4 5 5
RE GR 16P1 44 1 2 2 3 3 4 4 5 S 5

FIGURE 5-16. CUMULATIVE TEAM REQUIREMENTS, PERSONNEL, COMBAT
SUPPORT COMPANY, INFANTRY BATTALION (MECH).
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EQUIPMENT REQIJIRED TO BUILD TEA
SECTION IT04 AUTH 1 2 3 4 5 6 7 8 9 10 11 12
HQ APC VtC47 2

STRK I

2 1TRK I

HAINT 1% TRK 1
TI 1

REC. VEN 1

SCOUT YC VR 12 1 1 1 1
APC, VRC 47 1 1 1 1 1 1 1 1

,GRC160 8 2 2 2 4 4 4 6 6 6 8

MORT C. FDC I I 1 1 I 1 1 1 1
TRK 1 1 1 1 1 1

.2MORT 4 1 1 12 2 2 3 3 3 4
T. CAR 4 1 1 12 2 2 3 3 3 4

ANTITANK TRK 2 1 1 1 1 1 2 2 2
.o.w. 12 2 2 4 4 6 6 8 8 9 10 11 12
OW CARR 12 1 2 3 4 S 6 '7 8 10 11 12

RED EYE TRK. 6RA39 1 1 1 1 1 1 1 1
TRK, 6RC16 5 1 1 2 2 3 3 4 4 5 5 5

FIGURE 5-18. CUMULATIVE TEAM REQUIREMENTS, MATERIEL,
COMBAT SUPPORT COMPANY, INFANTRY
BATTALION (MECH).

1 0 0 0 30 0 -1 30 0 30 U 0 -1 -1 U -1 -1 1 -1
2 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 0 -1 -1 30 30
3 .-1 -1 0 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
5- -1 -1 0-1 -1 -1 -1 -1 -1 - -1 -1 -1 -1 -1 -1 -1
5 -1 -I 0 -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -i -1 -I -1 -1
b -1 -1 -1 -1- -1 0 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
7 30 -1 0 30 -1 -1 0 30 30 30 -1 -1 -1 -1 -1 -1 -1 -1
8 0 0 o 30 0 -1 30 0 30 30 -i -1 -1 U -1 -1 -1 -1
9 30 -1 -1 -1 0 -1 3u 30 u 30 -1 -1 -1 -1 -1 -1 -1 -1

10 0 0 0 30 0 -1 30 0 30 0 0 -1 -1 U -1 -1 -1 -1
11 -1 0 -1 -1 -I -1 -1 -1 -1 -1 0 -1 -1 0 -1 -1 30 30
12 -1 -1 -1 -1 -1 1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1 -1
13 -) -1 - -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1 -1 -1 -1
14 -1 0 -1 -1 -1 -1 -1 -1 -1 -I U -1 -1 U -1 -1 30 30
15 I - I -i E-1 -1 I1 -I -1 -1 -1 -1 -1 -1 -1 U -1 -1 -1

lb -1 -1-1 -1 .- 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1 -1
17 -1 30 -1 -1 -1 -1 -1 -1 -1 -1 30 -1 -1 3U -l -1 U U
18 -I 30 -1 -1 -1 -1 -I -1 -1 -1 30 -1 -1 30 -1 -1 3v 0

1 2 3 4 5 b 7 8 9 10 11 12 13 14 15 lb 17 16

FIGURE 5-19. TRANSFER MATRIX, MATERIEL, COMBAT SUPPORT COMPANY,
INFANTRY BATTALION (MECH).
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two TOWs in team one, to match the two TOW gunners required for
personnel in team one. At fifty percent effectiveness, the C/S
Company requires four of the eight armored carriers for the Scout
Section, two of its four mortars, six of twelve TOWs, and just over
half the RED EYE weapons carriers. Substitutability, as shown in
Figure 5-19, between items of equipment, reflects the specialization
of each platoon. A TOW carrier (item sixteen), for example, is unique
in that it is also the launcher for the mounted weapon. No other
carrier can perform the launch function. The mortar carrier also
serves as a firing platoon for its tube. Other carriers are
interchangeable, however, with only minor time penalties to transfer
equipment.

3. RESULTS

AMORE runs were made for the three Damage Cases (1, 2, and 3)
described in Table 5-1, using the input data described above. No
drug-abuse degradation was considered at this point. The resultant
unit effectiveness as a function of time is plotted for these damage
cases at Figure 5-20. At Damage Case 1, C/S Company recovered
approximately ninety percent of its effectiveness in five hours. As
damage levels increased, its rate of recovery decreased. Its maximum
capability of sixty-five percent was not reached until about ten hours
in Damage Case 3. Effectiveness was limited by personnel shortages in
al cases.

The personnel functions and materiel items which limited the
unit's effectiveness for the three damage cases are listed at Figure
5-21. Examination of these lists points out the importance of the
antitank functions to unit effectiveness. Three of the top seven
personnel functions are antitank related. The lack of required
substitutes highlights the lack of transferability between functions.

The AMORE runs were repeated assuming drug-usage levels of
10%, 20%, 30%, and 40% for each of the four damage cases. The
resultant unit effectiveness (assuming a drug user was ineffective and
less than twenty-five years of age) is shown graphically at Figure
5-22 for damage cases zero and one, and Figure 5-23 for damage cases
two and three, each curve shows the reconstituted unit effectiveness
at each drug-abuse level. Two drug-usage scales are shown. The top
axis reflects the percentage of those persons, under twenty-five, who
are assumed to be drug abusers. The bottom scale relates this to
total unit population. For example, thirty percent of those under
twenty-five equals twenty-one percent of the total unit population.
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Combat Support Company, Infantry Bn (Mech)

100

.90 -Cs P

80-

70-

CI"'60Cae3(P
LU

LU

~50
LU

U-

i30-
LU

~20

10

0 
- -----

__ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _

0 1 2 3 4 5 6 7 8 9 10
Recovery Time In Hours

(P): Personnel Limited
(M): Materiel Limited
(E): Limited Equally by Personnel and Materiel

FIGURE 5-20. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE AT THREE LEVELS,
COMBAT SUPPORT COMPANY, INFANTRY BATTALION (MECH).
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C/S Cmpany. Infantry Battalion (Ma,). Bse Case

MISSION ESSENTLAL. "RrTCAL PERS. REQUIRED DAMME CASE

PERSONNEL A AGE CASE SUBSTITUTIS

TASK NO. 1 2 J. . ASL 1-- 1

AT N 38 X X X NO N
AT SQO DR 37 x x x
RED EYE GNR 44 X X ---
RED EYE TR CH 43 x x x
AT SECT LOR 36 x X x
A/SECT L0 22 X x x
RED EYE SGT 42 x x x
SCOUT SECT IR 21 .X x
MORT GNR 30 " x
MORT P. SST 24 x
F.D. COW. 26 x CRITICAL EOUIPMENT
AT PL.T L.OW "33 xAST MORT W 31 x ITEM DAMAGE CASE

SCT PLAT LOR 17 xMORT PLT LON 23 x
F.O. CHIEF 25 x TOW x X x
SCOUT 20 X 4.2 MORTAR x x X
AT PLT SGT 34 MORT CA RIER X K X
A.T. DVR 39 TOW CARRIER x x x
MORT DVR Z7 SCOUT CARRIER x x
SCT OVR 19 RED EYE kTRK X
MORT SOD 10* 29
RE SECT LDR 41
ASST AT GNR 40
SCT PLT SOT 18
AMO BEAR 32
AT RTO 35
MORT RTO 28 __1 _ 1 - I

FIGURE 5-21. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT
AT VARIOUS LEVELS OF COMBAT DAMAGE, COMBAT SUPPORT
COMPANY, INFANTRY BATTALION (MECH).
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100, - - - -T-t- -- (MATERIELTEIEL)

----------------------- 

- -TE-EL) -

10 10

- C/S CO

0 
70

S0 o0

~40- -u

30 430

1620 20

10 10

0 10 20 30 400 10 20 30 4
PERCENT DRUG ABUSE - PERSONIEL <25 I~ R~l 00r BS ESIL<2

0 7 14 21 23 0 7 14 21 23PERCENT OF TOTAL POPULATION PERCENT OF TOTAL POPUJLATION
FIGURE 5-22. UNIT EFFECTIVENESS FOLLOUING COMBAT DAMAGE (LEVELS 0 AND 1) AND

VARIOUS LEVELS OF DRUG-ABUSE, COMBAT SUPPORT COMPANY, INFANTRY
BATTALION (ECH).

DAMAGE CM 2 DAMAGE CASE 3
100 100

go. (MATERIEL)-

(MATERIEL)

0 1o70

o 060 O C 0 CO

SO. ~50
4j

I
'-30 '30

wa.20 16 dc

10 10

0 __ _ _ _ _ _ _ _ _ _0 __ _ _ _ _ _ _ _ _o 10 20 30 40 0 10 20 30 40
PERCENT DRUG ABUSE - PERSONNEL <25 PERCENT DRUG ABUSE -PESONIEL < 2S

0 7 14 21 238 0 7 14 21 23
PERCENT OF TOTAL POPULATION PERCENT OF TOTAL POPULATIONFIGURE 5-23. UNIT EFFECTIVENESS FOLLOWING COMBAT DAMAGE (LEVELS 2 AND 3) AND VARIOUSLEVELS OF DRUG ABUSE, COMBAT SUPPORT COMPANY, INFANTRY BATTALION (MECH)
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The percent of unit effectiveness limited by materiel is shown as a
dashed line.

The combat support company's unit effectiveness decreases
sharply with increased drug-abuse levels for most damage cases. This
is particularily evident at the zero combat damage cases, where
effectiveness falls twenty-five percent for a drug abuse level of
forty percent (twenty-eight percent of total unit population).

Critical personnel and required substitutes identified at the
four drug-abuse levels are shown for each combat damage case in
Figures 5-24 (Damage Case 0), 5-25 (Case 1), 5-26 (Case 2) and 5-27
(Case 3). The compounding effect of drug abuse on effectiveness
identified six additional critical personnel functions beyond the
seventeen functions previously identif'ed in the base case run. They
are:

Antitank Platoon Sergeant
Antitank Carrier Driver
Scout Driver
Mortar Squad Leader
RED EYE Section Leader
Assistant Antitank Gunner

As before, no non-essential positions were required to
substitute for critical functions.

The relatively high risk to drug abuse in C/S company is
related to the lack of substitutability between essential functions
and key tasks being performed by younger personnel.
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Damage Case 0. C/S Co.. Infantry Battalion (Mac)

MISSION ESSENTIAL CRITICAL PERS REQUIRED
PERSONNEL SUBSTITUTES

O it LEVEL LEVELS"
W r,: , q, o . 0 .1 1 .2 1 ..31 4 .T A S ., 0 1 2 3 4

AT GHR 38 X X X x NONE
AT SQD LDR 37 X X x
RED EYE GNR 44 1 X x x
RED EYE TH CH 43 x X X x
AT SECT LOR 36 X X
A/SECTLDR 22 1 xx
RED EYE DQT 42
SCOUT SECT LODR 21
MOAT GUR 30 x I
MORT P SGT 24
F.D. COWn 26 X
AT PLT LDR 33 CRITICAL EQUIPMENT
AST MORT GA 31 K
SCT PLAT LDR 17
MORT PLT LDR 3 NONE
FD CHIEF 25
SCOUT 20. x X
AT PLT SGT 34
AT OVR 39
MORT DVR 27
SCT DVR 19 X
MOTSODLR 29 x x
RE SECT LDR 41
ASST AT GNR 40 x
SCT PLT SGT 18
AN4O BEAR 32
AT RTO 35
MOAT RTC 28

FIGURE 5-24. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT

VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE, CASE 0,

COMBAT SUPPORT COMPANY, INFANTRY BATTALION (MECH).

Damage Cast 1. C/S Coany. Infantry Battal ion (Mach~)

MISSION ESSENTIAL P REQUIRED r -'.
PERSONNEL SUBSTITUTES-DRUG LEVEL LEVELS ::

TASK No. .0.1. 1.2L34 TASK IN. 0 1 2 3 4

AT OR 38 X X XIX 
AT SOD LOA 37 X X XxX INN
RED EYE SN 44 X X X X X
RED EYE TN CH 43 X I X X X
AT SECT LDA 36 X x
A/SECTLDR 22 X X X X X
RED EVESGT 42 1
SCOUT SECT LO 21 x x

f MOAT GOR 30 x x x- - - - .

MORT P. SGT 24 I:
F.D. COMP 26 X X X CRITICAL EQUIPMENT
AT PLAT 33 x
AST MORT GR 31 T ,
SCT PLAT LDR 17 T.O.W.
MORT PLT IDA 23 4.2 MORTAR

F.D. CHIEF 25 r MORTAR CARRIER
SCOUT 20 Xx TOW CARRIER
AT PLT SGT 34
A.T. Oy 39 x"
MOAT D 27 

q

SCT OVR 19
MORT SQO L 29 x
RE SECT LDR 41
ASST AT GNR 40 I
SCT PLT SGT 18
AIMq BEAR 32
AT RTO 35

FIGURE 5-25. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT
VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE, CASE 1,
COMBAT SUPPORT COMPANY, INFANTRY BATTALION (MECH).
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ODuge Case 2. C/S Co)anY, Infantry Battalion (Mech)

MISSION ESSENTIAL REITCAL PERS. REQUIRED
PERSONNEELI E SuISTI' LEVELS

TA" .. O . o _a 1 . TASK NO. 0 1 2 3 4

ATGNR 38 x x I X 
AT SQO LOR 37 1 x x x x NE
RED EYE GNR 44 X X X X X

RED EYE TN04 43 X X % X XAT SECTLOR 36
A/SECT SGT Z2 x I x X x
RED EYE SGT 42 X x
SCOUT SECT LOP 21 xMORT GI4R 30 X X X X CRITICAL EQUIPMENTr

MORT P. SGT 24
F.D. COW 26 x X T.O.W.

AT PLT LOR 33 4.2 MORTAR
AST MORT GNR 31 X TOW CORTER
SCT PLAT LOR 17 X MORTAR CARRIER
MORT PLT LDR 23 X X SCOUT CARRIER
F.D. CHIEF 25 x X
SCOUT 20 X X x
AT PLT SST 34 x
AT DVR 39
MORT DVR 27
SCT OVR 19 X
MORT SQD LR 29 X XI
RE SECT LDR 41
ASST AT GNR 40 x
SCT PLT SGT 18
AMO BEAR 32
AT RTO 35
IMORT RIO 128

FIGURE 5-26. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT
VARIOUS LEVELS OF DRUG ABUSE AND COMBAT DAMAGE, CASE 2,
COMBAT SUPPORT COMPANY, INFANTRY BATTALION (MECH).

Dmage Case 3, C/S Comtany. Infantry Battalion (Keat)

MISSION ESSENTIAL =rt'rai REQUIRED n r1PERSONNEL DUG LEL SUBSTITUTES LEVELS

TOK . .0 .1 .2 .. 4 TASKr NQ 0 1 2 3 4

ATOR 38 X XX X X NONE
ATSQOLDO 37 X X x x x
RED EYE GNR 44 X X X X X
RED EYETIN CH 43 X X X X X
AT SECT LDR 36 X X X X X
A/SECT LDR . 22 X X X XX _

RED EYE SGT 42 X X
SCOUT SECT LD 21 X X X CRITICAL EQUIPMENT
MORT GMA 30 x x x
MORT P. SGT 24
F.D. COW 26 X X x T.O.W.AT SECT LOR 33 XX 4.2 MORTAR

ASTrPLTLR 31 x x MORTAR CARRIER
SCT PLAT LOR 17 X X TOW CARRIER
MORT PLT LDR 23 X X SCOUT CARRIER
F.D. CHIEF 25 x X RED EYE 1%TRK
SCOUT 20 1 X X
AT PLT SGT 34 x
AT VVR 39 x
MORT DVR 27 1SCT DVR Ig9I

MOT SQD LOA 29 1
RE SECT LOR 41 X
ASST AT NR 40
SCT PLT SOT 18
AMO BEAR 32
AT RTO 35
MOT RTO 28

FIGURE 5-27. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT VARIOUS
LEVELS OF DRUG ABUSE AND COMBAT DAMAGE, CASE 3, COMBAT SUPPORT
COMPANY, INFANTRY BATTALION (MECH).
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SECTION IV

RIFLE COMPANY
INFANTRY BATTALION (MECHANIZED)

1. GENERAL

The primary operations arm of the infantry battalion is the
rifle company. It is the principal maneuver unit that closes with and
engages the enemy in close combat. The rifle company is functionally
organized as shown in Figure 5-28.

2. TEAMS AND TRANSFER MATRICES

A total of thirty-nine personnel functions were considered
for anlaysis and are listed in Table 5-4 (by MOS) along with the
probability that the MOS is occupied by a person less than twenty-five
years of age. Mission-essential teams were built around the smallest
combat element, the fire team in each rifle squad. Thus, the company
was structured for AMORE analysis around eighteen fire teams. Other
personnel functions contributed as required to each team to provide an
increment of equal effectiveness. The personnel team structure for
the rifle company to perform its basic combat mission is shown at
Figure 5-29. Entries in each column indicate the total personnel
required to build that many teams for example, to build ten teams
(fifty-six percent of total effectiveness), requires ten fire teams
(five squads) , some mortar capability, and antitank personnel,
together with the command and control necessary for about one-half the
company to function. Supply, maintenance and administrative functions
are not essential to fighting for a short period of time and are not
required in any of the teams. Transfers allowable among functions are
shown in Figure 5-30. The numerous entries in columns twenty through
twenty-six (rifle squad functions) reflect the high degree of
substitutability for these basic combat skills common to all soldiers.

Equipment is assigned to teams similarly to personnel and is
shown in Figure 5-31. As a new squad is formed, for example, at team
three, another APC is required. Note that to build ten teams requires
eight APCs (other than weapons platoons); five for the rifle squads,
two for each platoon headquarters, and one for the company commander.
Allowed substitutions for equipment are shown in the transfer matrix
at Figure 5-32. Note that APC's can generally substitute for each

187



6 0 60166

NQ SECT RFLE PLT " R PLT SEC

2-0°-10' 10. 30-31 0-0-11-U

1-0.-37-38

0-0-8-8 0-0-20-20

CO4SAT MISSION

TO CLOSE WTH THE ENEMY BY MEANS OF FIRE AND MANEUVER IN ORDER
TO DESTROY OR CAPTURE HIM OR TO REPEL HIS ASSAULT BY FIRE., CLOSE
COMBAT AND COUJNTERATTACx.

ANALYSIS MISSION

DEFENO AGAINST AN ARMOR HEAV-Y FORCE -1k+ AN INTENSIVE COMBAT
SITUATION FOR A SHORT PERIOD OF TIME (24 HOURS).

FIGURE 5-28. RIFLE COMPANY, MECHANIZED INFANTRY BATTALION,
TOE-7-47H0-C16.
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TABLE 5-4. PROBABILITY BY NOS THAT PERSONNEL ARE -

LESS THAN 25 YEARS OF AGE, RInE cOMPANY,
INFANTRY BATTALION. (MEc).

C 11W 1
X0 11CO 2
156T 1135 3SUW26 T Y3 4
CONN 56 31V3 S.
AM 7611 6 ----------
PC 0VR 1131 .7 . ...:..:::'..':.:c .:.:
ITO li
GEN SUP 7611 3 9NOT SGT OnC l10

St RVO 63F2 11
SR TO 63C2 12
PLT CLT 7601 13
CE KMC 3111 14
RCIOP G3F1 15 *..::cc.' c.......... ......
TIN 63CI 16
PLT LOR 11W 17 - .2

A/PLTSG 1133 19
S0 LOR 1183 20
7H LOR 113 21 .A.R.FAN 1181 22 *-** . ....
GRIN 1131 23
0.00 1131 24
L AN 1131 25
WPN UO 11C0 26SGN39 11C4 27
ITOr liC1 28M WR LORI 11 03 21
F.0. CM 11C 30
MOT OnI 11IC1 31
N. QOl 11C2 22MORT IN 11C1 33 ... ....
MWOR 11CI 34
ATLIS 1133 35
ATSQOI 111H2 3
ATGNR 1n 137
AST M G lit 3B
AT'i 1 .m ..
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misaOF Iusms NaUW 10 BILD 11T

TASK S 60. 1 2 3 4 5 6 7 1 8 10 11 It 123 14 IS 15 17 18

S 11Wc 1 1 1 1 1 1 1 1 1 1
No 110 2
St 1135 3

SUPS6T 7613 4
W SIT31V3 5 1 1 1

AL I,, 76i11 63

PCDVR 11 3 4 4 568 |1010 1112 U
- J 11 I I11 1 2 2 2 34
BENSIT 7611 1
NOIT 630G 10
'aTO 2 11
SR TYN 63 12
PUC L= 711 13
CiEOI 31V 14

PLY LD 11 7 1 1 1FLT Sa 1114 1 1
LT ST 113 11 1 1 33 2 2 2 2
ADLOB 113 1 2 4 5 6 7 7 8 3 3 6 7 7 3 A
THuS 1113 1 1 1 0111 14 1 11 1
AR pmM 1131 22 123 4 5 67 10 U 213 14 7A16 17 12
soI 11312n 1 2 3 45 67 810 U 213 14515 1V18
P.61 1131ll24 1 1223 3 4 456 667 7 83339
R. KM 11&1125 1 23 4 6 7 8 10 11 2 131415 1617 18
ON LON1 11W 26 1 1 1 1 1 1
IN S6T11C4 vI 1 11 1 1 1
RITO liCi 23 1 12 2
HW OE?16 110 23 1 1 1 1
F9c CON 11 0 1 1 111 12 22 22 2
MORT MR11CI 31 1 111 1 12 223 4
H.AD LOR110 32 1 11 122 223 3 3
NORTSIWI110 33 1 11 12 22 34 4156
MWIR JIM1 34 1 2 3
AT LOR 1143 31 1 1 1 1 1 1 1
ATOSMPAINXI I36A111 1ION (ME 11)
ATS 1161N37 1 111 1 122 2 222 2
ASST GO3 1141 I36 1 111 112 2 22
AT DYR 1141133 1 1 1 1 1 22 221

FIGURE 5-29. CUMULATIVE TEAM REQUIREMENTS, PERSONNEL RIFLE
COMPANY, INFANTRY BATTALION (MECH).
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EIIIN EN IEQUIMD TO WUILD TuS

SECT EUIP AUlrH 1 2 3 4 S 6 1 8 9 10 11 It 13 14 16 16 17 18
AFC 2 1 1 1 2 2 2

TIltK I

M0INT 2*TRK 2
REV V I

FLAT KLO I I I I I 1 1 .2' 2 2 2 .2 2 3 3 3
A CSQ 9 1 1 2 3 3 45 4 $ 6 6 7 7 l A 9 0

w~tS 'aTRK 1 .1 1.
TRK I I I I I

NOT 3 1 1 1 1 2 2 2 2 3 3 3APC 4 1 1 1 1 1 1 2 2 2 3 4TOW 2 1 1 11 1 1 2 2 2 2 .2
APC 2 1 2 1 2 2

FIGURE 5-31. CUMULATIVE TEAM REQUIREMENTS, MATERIEL RIFLE COMPANY,
INFANTRY BATTALION (MECH).

1 U.. O 0 0 -1.30 30 -1 -1 -1 -1 -1
2 -1 0.-1 -1 -1 -1 -1 0 0 -1 -1 -1 -1

-3- 1 30 0 * 0 -1 1 -1 1 -1 -1 -1 -1 -1
--1 30 0 0 -1 -1 -1 -1 -1 .1 -1 -1 -15 -1 -1 -l"-: 0 -1- -1 01 -I -1 -1 -1

. b....- 3.0..3.30--1 - 0.- 0-1-1-1 -1 -1--1.
7 30 30 30 30 -1 0 0 -1 -1 -1 -1 -1 -1

a' 1 0 -1 -1 -1 %1.-1 0 0 -1 -1 -1 at
-- 9---1-30- --I --- m4aI a 1 15 0 ml 1t -1 .-i
10 -1 -1 -1 -1 -1 at -1 -1 -1 0 -1 -1 -1
11 30 30 30 30 -1 30 30 0 0 -1 0 -1 -1
12 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 -1
13 $0 30 30 30 -1 30 30 0 0 -1 -1 -1 0

L e . ,4 -) a -a- . -O-rl-12-ii

FIGURE 5-32. TRANSFER MATRIX, MATERIEL, RIFLE COMPANY,
INFANTRY BATTALION (MECH).

192



other with an occasional time penalty to remount equipment. For
example, the rifle platoon headquarters APC (item six) can, if
required, be used as the unit commander's vehicle (item one) after
thirty minutes to permit transfer of the radio required for company
communications. No time penalty is assessed for the platoon APC (item
six) to be used as a rifle squad carrier (item seven). Also of
interest is the mortar carrier (item eleven). Its function as a
firing platform cannot be assumed by other APCs. The mortar can, of
course, be operated from the ground in a dismounted mode.

3. RESULTS

The input described above was used to evaluate the unit's
effectiveness as a function of time at three damage levels, Cases 1,
2, and 3. The combiantions of casualty losses and equipment damage
probabilities for each of these cases is described in Table 5-1. No
drug-abuse degradation was assumed for these runs. The curves at
Figure 5-33 show how the rifle company was able to reconstitute its
effectiveness following each level of personnel degradation and
equipment losses as a function of time. The unit's effectiveness is
limited by personnel degradation in all cases. At Damage Case 1 (ten
percent personnel casualties), the rifle company recovered better than
ninety percent of its effectivenes. At Case 3 the unit still
recovered to about seventy-five percent.

Personnel functions and materiel items which limited unit
effectiveness for these damage cases are listed in Figure 5-34, along
with those non-essential functions required to substitute for critical
shortages. That twenty-one of twenty-six mission essential functions
are critical indicates the high degree of substitutability between
positions and uniformity of requirements for these functions as each
new team is built. The high degree of substitutability is also
indicated by the relatively large number (ten) of substitutes required
to replace critical personnel shortages.

The MORE runs were repeated adding degradation from drug
abuse assuming levels of 10%, 20%, 30%, and 40%. It was further
assumed that the probability of being a casualty from drug abuse
equaled the product of the probability of being less than twenty-five
years of age and the assumed drug-abuse level. Unit effectiveness
curves for degradation due to drug abuse are shown for each damage
case as a function of drug abuse at Figure 5-35 (Damage Cases 0 and 1)
and Figure 5-36 (Damage Cases 2 and 3). Two drug usage scales are
shown. The top axis reflects the percentage of those persons under
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RIFLE COMPANY, INFANTRY BATTALION (MECH), BASE CASE

MISSION ESSENTIAL CRITICAL PERS. REQUIRED DAMAGE
PERSONNEL DAMAGE CASE SUBSTITUTES LEVEL

TASK NO 1 2 3 TASK NO 1 2 3

AT SQD LDR X x x EXEC OFF 2 X X X
FDCOMP 30 x x x 1SGT 3 X X X
AST PLT SGT 19 X x x ARMORER 6 X X.
DGN GNR 24 X x x SUPPLY CLK 9 X X X
FIRE Th LR 21 X X X SR REC VEHO011 X X X
AT GNR 37 X X X SRTVM 12 X X X
MORT SQD LDR 32 X X X PLL CLK 13 X X X
CO MR 1 x x x C-E MECH 14 X X X
RIFLE SQD LDR 20 X x x REC VEH OP 15 X X X
COMM SGT 5 X x x TRK VEH MAI. 16 X X X
AT SECT LDR 35 X X X
MORT SECT LDR 27 X X X
MORT GNR 33 X X X
RIFLE PLT SGT 18 X X X
GREN 23 X X X
AR MAN 22 X X X
MORT SECT LOR 29 X
MORT CAR DVR 31 X
RIFLE PLT LDR 17 X
WPN PLT LOR 26 X
APC DVR 7 X
RIFLEMAN 25
ASST ATGNR 39 CRITICAL EQUIPMENT DAMAGE CASE
AT DVR 38
CO RTO 8 1 2 3
WPN PLT RTO 28 81 MORTAR X X X
AMMO BEARER 34 T.O.W. X X

COMMAND CARRIER X X X
APC X X X
MORTAR CARRIER X X

FIGURE 5-34. MISSION-LIMITING PERSONNEL FUNCTIONS AND EQUIPMENT AT VARIOUS
LEVELS OF COMBAT DAMAGE, RIFLE COMPANY, INFANTRY BATTALION
(MECH).
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twenty-five who are assumed to be drug abusers. The bottom scale
relates tis percentage to total unit population. For example, ten
percent of a rifle company's personnel less than twenty-five years old
relates to seven percent of the unit population. The percent of unit
effectiveness limited by materiel is shown by a dashed line.

Rifle company effectiveness is limited only slightly at the
ten percent drug abuse level and falls off uniformly thereafter. This
is particularly evident at Damage Case 0 (no combat damage) and Damge
Case 2 (twenty percent personnel casualties).

Critical personnel and required substitutes identified at the
four drug-abuse levels are shown for each combat damage case in Figure
5-37 (Case 0), Figure 5-38 (Case 1), Figure 5-39 (Case 2), and Figure
5-40 (Case 3). The addition of drug abuse as a casualty producer
resulted inthe remaining six personnel functions being identified as
critical. They are:

Rifleman
Assistant Antitank Gunner
Antitank Driver
Company RTO
Weapons Platoon RTO
Mortar Ammunition Bearer

Thus, all functions essential to a rifle company are critical to
reconstitution of unit effectiveness. No new required substitutes
were identified.

The uniform loss of effectiveness with increased drug abuse
is a result of a unit having a high degree of substitutability with
relatively few surpluses. This situation, coupled with uniform
requirements for team construction, resulted in all essential
functions being likely to limit unit effectiveness.
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SECTION V

SUMMARY

The three company-size units inthe mechanized infantry
battalion were examined at four combat-damage conditions to determine
the risk to unit failure from four levels of drug abuse and to
identify personnel critical to unit effectiveness.

The capability of these units to form essential teams of
personnel and equipment before and after combat damage is reflected as
a function of drub abuse in Figure 5-41. This assumed a drug-caused
functional-failure probability equal to the probability of being less
than twenty-five years of age at each assumed usage level. Unit
effectiveness was limited by personnel in all cases but two. Materiel
was limiting for the rifle company at Damage Case 2 (zero drug abuse),
and neither materiel nor personnel functions limited effectiveness at
Damage Case 1 (zero drug abuse) for HHC. From Figure 5-41, HHC has
the largest remaining percent effectiveness at all combat damage and
drug-abuse combinations. C/S Company has the least percent
effectiveness.

To quantify this risk to drug abuse, a tolerance ratio was
defined as the ratio of percent personnel effectiveness lost to
percent increase in drug abuse. This is explained more fully in
Chapter II, and is used here to compare unit tolerance to drug abuse.
A high ratio indicates a low tolerance and hence higher risks to unit
effectiveness. Table 5-5 shows the tolerance ratios for the three
companies at each damage case.

TABLE 5-5. TOLERANCE RATIOS, INFANTRY BATTALION (MECH)

EFFECT OF DRUG ABUSE AT DAMAGE

UNIT CASE 0 CASE 1 CASE 2 CASE 3

HHC .06 .35 .46

C/S CO .36 .35

RIFLE CO .49 (a .40 .44
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Circled entries indicate the highest ratios (poorest tolerance) at
each damage case. Examination of Table 5-5 indicates C/S Company has
the poorest tolerance before combat damage. HHC is least affected by
drugs. As combat damage increases, the unit with the poorest
tolerance shifts from the rifle company (Case 1) through C/S Company
(Case 2) to HIC (Case 3). It is of interest that HIC has a decreasing
tolerance with added combat damage while the rifle company maintains a
relatively constant ratio for all damage levels.

A ranked list of all critical personnel functions is shown at
Table 5-6. Table 5-6a lists those personnel found to be critical
based on analysis of combat losses. Table 5-6b identifies additional
personnel, not identified previously in Table 5-6a, who were found to
be critical based on analysis of incidence of drug abuse. Table 5-6b
also includes the probability that these additional personnel are less
than twenty-five years of age.
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TABLE 5-6. CRITICAL PERSONNEL FROM COMBAT DAMAGE AND DRUG ABUSE,

INFANTRY BATTALION (bECH).

a. Pm omul rtctl "al FOom Com.t Ae 1

RATr TI CHIEF AN0TNK G ANTITANK 0 LU
RATr oW ANTITAINK SOD L FIRE CIR Coit R
CWI4 C4IE REM 4U10E ASST MAT SIT.
C-1 INM IC .DETE TEAM 1117 0AG0EF Ui

IRE SPCIALST ANTITANK SIC LUi FIRE TEA LU
AST SC? SECT LO NITANNK U
ROEM SIT IWUTO SQ LUR
SCOU SEC LUR cow OR
HCRTCR UNNER RIFLE SOD ULI

.RTO. FLZ SIT IO SOT
FIRE OiR ColoT ANTANK SEC LU
ANTITANK PLAT 1. - TR SECT LtU
ASST Nam m NOSRTON I
ScOuT PLT LRi RIFLE PLT SIT
M1RTOR PLAT LO GNAIER
FIRE DIR CHIEF AtTWTIC RIFLE
SCOUT I NORTR SECT LU

NORTOR CAROR
- RIFLE PLAT LO

WKS PLAT LUR
• APC ORIVER
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= I T .UP F I ANT . A ,jT1 v<z2 i t IP< f Ab& IZ 1i:
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•mD!?! SECT LU. .41 VI, FLT RIC M.U4

- ASST A ANTITANK US .851 MAT AIO .84

203



q

APPENDIX A

PROBABILITY OF PERSONNEL BEING LESS THAN 25 YEARS OF AGE

This appendix presents the probabilities that personnel
assigned to selected tasks in Armored, Field Artillery, and Mechanized
Infantry Battalions are less than 25 years of age. The data are
presented in Tables A-1 through A-1O.

The U.S. Army MILPERCEN provided SAI with distributions by date
of birth and duty MOS of all Army personnel assigned to Europe. These
data were used to calculate the probabilities that personnel, assigned
to selected tasks in each unit analyzed, were less than 25 years of
age or 28 years of age.

The resulting probabilities were used in calculating the
assumed incidence of drug abuse for each unit. Not surprisingly, none
of the higher ranking officers and noncommissioned officers were under
25 years of age and by assumption, therefore, were not considered
potential drug users.

Table A-1 is a summary of the age distribution for each of the
five units analyzed in this study. The table presents the total
personnel assigned to each unit and the percentage of those assigned
who could be expected to be under 25 years of age. In each battalion
the headquarters unit has the lowest expected percentage less than 25.

Table A-1. Expected Percentage of Personnel
Less Than 25 Years of Age in Each Unit.

Percentage
Total Personnel <25 Yrs. Old

TANK BN

HQ & HQ CO. 174 .500
CBT SUPT CO. 91 .664
TANK CO. 88 .580

ARTILLERY BN

HQ & HQ BTRY. 216 .554
SVC BTRY. 68 .628
FA BTRY. 99 .669

MECH BN

HQ & HQ CO. 173 .531 4
CBT SUPT CO. 148 .689
MECH RIFLE CO. 166 .683
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TABLE A-2. PROSABILITY BY fl3S THAT PERSONNEL ARE LESS THAN 25 YEARS
OF AGE, HEADQUARTERS COMPANY, ARMORED BATTALION.

TASK 1S , NO. PROBABILITY

CO 12B00 1 0
XO 12B00 2 0
Sl 12B41 3 0
S2 35A00 4 0
S4 12992 5 0
CE ST OF 25A00 6 0
MOT OF 12B77 7 0
CSM 00Z50 8 0
S3 AIR 12B00 9 0
INTEL/OP SGT 19Z50 10 0

ASST OP SFT 19G40 11 .005

PER NCO 75Z30 12 .030
LGL CLK 71020 13 .424
CLK TYP 71L10 14 .769
OP ASST 19E10 15 .884
PER CAR DR 19F10 16 .921
RAD OP 5B20 17 .400
CAREER CON OE40 18 0
CHEM NCO 54E30 19 .055
PAC 75B20 20 .477

PAC CLK 75B10 21 .749
INTEL ANAL 96830 22 .053
COMR 19E30 23 .134
TANK DR 19F10 24 .921
COM CHIEF 31Z40 25 0

RAD TEL OP 5C20 26 .426
SWBD OP/CLK 36K20 27 .388

FLD CE MEC 31V20 28 .458
COMPANY COM 12800 29 0

COMPANY XO 12900 30 .443
FST SGT 12ZSM 31 0
SUP SGT 76Y30 32 .055
ARMORER 76Y10 33 .760
MOT SGT 63Z50 34 0

SR TRK VEH MEC 63C20 35 .432
EQ CLK 76D10 36 .787
TRK VEH MEC 63C10 37 .908
AUTO MNT TECH 631A0 38 0
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TABLE A-2. PROBABILITY BY MOS THAT PERSONNEL ARE LESS THAN 25 YEARS
OF AGE, HEADQUARTERS COMPANY, ARMORED BATTALION (CONT'D).

TASK Moe, to.. PROBABILITY

NOT SGT 63Z50 39 0

REC SGT 63F30 40 .106

TK TUR MT SUP 45K30 41 .069

SR WELDER 44810 42 .83a
PWR GEN NEC 63820 43 .442
TK TUR NEC 45N10 44 .889
RCVY VEN OP 63F10 45 A9q7

PLT LDR 67800 46 .483

SEC CON 12800 47 .443
TRUCK MSTR 64C40 48 .009
HV VEH DR 64C20 49 .285

AMMO ST 19E10 50 .884

MESS STEW 94840 51 .005

COOK 94810 52 .730
SUP SGT 76Y40 53 .006
SUP MAN 76Y1054 .760

MED PLT LDR 67800 55 .483

PLT SGT 91B40 56 .021

CLNCL SPEC 91C30 57 .060
MED AID 91810 58 .767

PHY ASST 911A0 59 0

CLNCL SPEC 91C10 60 .667
MED AID 91810 61 .767

2\
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TABLE A-3. PROBABILITY BY MOS THAT PERSONNEL ARE LESS THAN 25 YEARS
OF AGE, COMBAT SUPPORT COMPANY, ARMORED BATTALION.

TASK MOS NO. PROBABILITY

CO 12500 1 0
XO 12B00 2 .443
FST SGT 12ZSM 3 0
CON CHIEF 31Z40 4 0
SUP SGT 76Y30 5 .055
ARMORER 76Y10 6 .760
P.C. DRIVER 19010 7 .866
L.V. DRIVER 19010 8 .866
MOTOR SGT 63C30 9 .036
SR TR.V. MEC 63C20 10 .432
TR V MEC 63C10 11 .908
C-E MEC 31V20 12 .458
PLL CLERK 76010 13 .787
REC VEN OP 63F2040 14 .671
AVLB COM 19F20 15 .788
AVLB SEC CH 19E30 16 .134
AVLB DRIVER 19F10 17 .921
REDEYE LD 14800 18 .483
REDEYE SGT 16P30 19 .064
REDEYE TM CH 16P20 20 .509
REDEYE GUN 16PI0 21 .882
SCT PLT LD 12C00 22 .569
SCT PLT SGT 19D40 23 .009
SCOUT 19DI0 24 .866
SCT DRIVER 19D10 25 .866
SCT SCT LO 19030 26 .129
SCT SQD LD 19030 27 .129
SCT CREW LD 19020 28 .496
SCOUT 19010 29 .866
SCT DRIVER 19010 30 .866
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TABLE A-3. PROBABILITY BY MOS THAT PERSONNEL ARE LESS THAN 25 YEARS
OF AGE, COMBAT SUPPORT COtIPANY, ARMORED BATTALION (CONT'D).

TASK MOS NO. PROBABILITY

H. MORTAR PLT LD 12BO0 31 .443
RAD TEL OP 11C10 32 .884
FIRE DIR CH 11C30 33 .114
FIRE DIR CMPT 11C20 34 .454.
PER CAR OR 11C0 35 .884
MOR SQO ID 11C20 36 .454
NOR GUNNER 11CIO 37 .884
MOR CAR DR 11C1O 38 .884
AMN BEARER 11C10 39 .884
ASST GUN li10O 40 .884
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TABLE A-4. PROBABILITY BY MOS THAT PERSONNEL ARE LESS THAN 25 YEARS
OF AGE, TANK COMPANY, ARMORED BATTALION.

TASK NOS NO. PROBABILITY

CO 12900 1 0
XO 12800 2 .443
FST SGT 19Z5M 3 0
SUP SGT 76Y30 4 .055
CON CHIEF 19E30 5 .134
LT VEH DR 19E30 6 .884
ARMORER 76Y10 7 .760
MOT SGT 63C40 8 .012
REC VEH OP 63F204.9 .671
TR VEH NEC 63C20 10 .784
TANK TUR MEC 45N20 1 .239
FLO RAD MEC 31V20 12 .458
PLL CLK/DR 76020 13 .263
PLT LDR 12BO0 14 .443
PLT SGT 19E40 5 .006
TANK COM 19E30 6 .134
TANK GUNR 19E20 7 .541
TANK LDR 19E10 18 .884
TANK DR 19F10 19 .921
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TABLE A-5. PROBABILITY BY MOS THAT PERSONNEL ARE LESS THAN 25 YEARS
OF AGE, HEADQUARTERS BATTERY, FIELD ARTILLERY BATTALION.

TASK MOS NO. PROBABILITY

BN CMDR 13 EO0 1 .000
BN XO 13 EQO 2 .000
BN MOTOR 0 13 E77 3 .000
SGM/1 SGT 13 Y5M 4 .000
BTRY CMDR 13 XOO 5 .000
NESS SGT 94 840 6 .005
MOTOR SGT 63 C3e" 7 .036
SUPPLY SGT 76 Y407 8 .055
COOK 94 81-3 9 .514
SR TRK VEH MECH 63 C20 10 .432
TRK VEH MECH 63 C10 11 .908
SR WHL VEH M 63 B20 12 .346
WHL VEH MECH 63 810 13 .865
S-1 13 E41 14 .000
PERS SGT 75 Z3-4 15 .020
CLERK 75 B1-2 16 .787
PHYS ASST '011AO 17 .000
SR AIDMAN. 91 B30 18 .046
MED AIDMAN 91 B20 19 .263
BTRY AIDMAN 91 810 20 .759
LET VEH DR 13 810 21 .858
REDEYE LT 14 BOO 22 .348
REDEYE SGT 16 P30 23 .064
REDEYE CH 16 P20 24 .509
REDEYE GUN 16 P1O 25 .882
S3 13 EO0 26 .000
S2 13 E35 27 .000
FIR DIR OFF 13 EOO 28 .000
OPNS SGT 13 Y50 29 .000

CHIEF COMP 13 E3-4 30 .052
FIR DIR COMP 13 E20 31 .462
CHART CPR 13 E1O 32 .801
INTEL OFF 25 AOO 33 .123
INTEL SGT 13 W50 34 .000
INTEL SPC 96 B20 35 .436
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TABLE A-5. PROBABILITY BY MOS THAT PERSONNEL ARE LESS THAN 25 YEARS
OF AGE, HEADQUARTERS BATTERY, FIELD ARTILLERY BATTALION
(CONT'D).

TASK MOS NO. PROBABILITY

RECON OFF 13 D35 36 .542
CH SURVEY 82 C3-4 37 .049
SURV CP 82 C20 38 .458
SURV SPC 82 C10 39 .861
WIRE SPC 36 K1O 40 .861
CHPPIER DR 13 ElO 41 .801
CLERK 71 L1O 42 .769
CHEM SGT 54 E30 43 .055
LT VEH DR 13 E1O 44 .801
C-E OFF 25 AOO 45 .000
PLT LDR 25 AOO 46 .518
SR COMM CH 31 VSO 47 .000
COMM CH 31 V30 48 .066
COMM SPC 31 V10 49 .860
UIRE CH 36 K20 50 .388
WIRE SPC 36 K1O 51 .861
RTT CH 05 C30 52 .019
RTT SPC 05 C20 53 .426
RTT OPR 05 C10 54 .840
FSO, BDE 13 EOO 55 .000
FSO,.BN 13 EOO 56 .000
FO, CO 13 EQO 57 .542
FS SGT 13 F3A 58 .044
FO SGT 13 F20 59 .370
FO SPC 13 F1O 60 .822
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TABLE A-6. PROBABILITY BY MOS THAT PERSONNEL ARE LESS THAN 25 YEARS
OF AGE, FIRING BATTERY, FIELD ARTILLERY BATTALION.

TASK MOS NO. PROBABILITY

BTRY CMDR 13A00 1 .000
1ST SGT 13Y5M 2 .000
MESS SGT 94830 3 .043
MOTOR SGT 63C30 4 .036
SUPPLY SGT 76Y30 5 .055
COOK 9481-2 6 .590
ARMORER 76YIO 7 .760
MAINT CLK 76010 8 .787
WHL VEH MECH 63B10 9 .865
TRK VEH MECH 63CIO 10 .908
VEH DRIVER 13810 11 .858
Comm CH 31V30 12 .066
TAC WIRE SPC 36KI0 13 .861
XO 13E00 14 .542
FIRE DR 0 13E00 15 .542
CH FB/GUN SGT 13B40 16 .004
FIRE DIR COMP 13E2-3 17 .340
CHART CPR 13E10 18 .801
CARRIERODR 13E10 19 .801
DPNS MECH 13BI0 20 .858
GUN SEC CH 13B30 21 .048
GUNNER 13820 22 .332
ASST GUN/CAN 13B10 23 .858
CARRIER DR 13810 24 .858
AMMO SEC C1H 13B20 25 .332
HVY VEHl DR 64CI-2 26 .802
AMMO HNDLR 13810 27 .858
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TABLE A-7. PROBABILITY BY MOS THAT PERSONNEL ARE LESS THAN 25 YEARS
OF AGE, SERVICE BATTERY, FIELD ARTILLERY BATTALION.

TASK MOS NO. PROBABILITY

BTRY CMDR 13E92 1 .000
IST SGT 13YSM 2 .000
MESS SGT 94B30 3 .043
MOTOR SGT 63B30 4 .049
SUPPLY SGT 76Y30 5 .055
COOK 94B1-2 6 .590
ARMORER 76Y10 7 .760
MAINT CLK 76DI0 8 .787
WHL VEH MECH 63BI0 9 .865
TAC WIRE SPC 36K0 10 .861
LT VEH DR 13B10 11 .858
BN SUPPLY SGT 76Y40 12 .006
GEN SUPPLYMAN 76Y20 13 .337
GEN SUPPLYMAN 76Y20 14 .760
HVY VEH R 64C0 15 .845
LT VEH DR 64C10 16 .845
AUTO TECH 63CA0 17 .000
BN MOTOR SGT 63Z50 18 .000
SR RECLV OPR 63F20 19 .445
RECV VEH OPR 63F10 20 .897
SR TRK VEH M 63C20 21 .432
TRK VEH MECH 63CI0 22 .908
SR WHL VEH M 63B20 23 .346
WHL VEH MECH 63B10 24 .865
WELDER 44B10 25 .834
WRECKER OPR 63C10 26 .908
PLL CLERK 76D10 27 .787
AMMO OFFICER 13E00 28 .542
AMMO SGT 13B40 29 .004
AMMO AGENT 13B40 30 .858
AMMO CLERK 71L10 31 .769
AMMO SEC CH 13B30 32 .048
AMMO HNDLR 13B0 33 .858

SR HVY VEH DR 64C30 34 .041

VY VE DR 1640-2 35 1.721
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TABLE A-8. PROBABILITY BY MOS THAT PERSONNEL ARE LESS THAN 25 YEARS
OF AGE, HEADQUARTERS COMPANY, MECHANIZED INFANTRY.

TASK MOS NO. PROBABILITY

BN CD 11COD 1 .000
XO/S3 11CQO 2 .000
CE OFF 25A00 3 .000
MTR OFF 11C77 4 .000.
S1/2/3/4 11COO 5 .000
CSM OOZ5 6 .000
CO CDR 11XO 7 .000
XO/PLTLD liXO 8 .524
1 SGT 11B5 9 .005
SUP SGT 76Y3 10 .055
ARM/SUP 76Y1 11 .760
DVR 11BI 12 .871
ST/SGT 11B5 13 .005
PSNCO 75Z3 14 .030
LG/CLK 7102 15 .424
CLK 7101 16 .769
DVR 11B] 17 .871
RTO OSBi 18 .870
DVR llBi 19 .871
REVP 7903 20 .000
CHEM NCO 54E3 21 .055
INT OFF 35A0 22 .329
SR ANAL 69B3 23 .053
PAC CLK 75B2 24 .477
COM CH 31V4 25 .011
RAN CH 05C2 26 .426
CE MECH 3lV1 27 .860
RAN OP OSCi 28 .840
WIRE SP 36KI 29 .860
TM CH 36K2 30 .388
AM CH 11B3 31 .063
SQD LDN 64C3 32 .041
VEL DVR 64CI 33 .845
HVCH DYR 64C2 34 .284
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TABLE A-8. PROBABILITY BY MOS THAT PERSONNEL ARE LESS THRON 25 YEARS
OF AGE, HEADQUARTERS COMIPANY, MECHANIZED INFANTRY
(CaNT' D).

TASK MOS NO. PROBAB ILITY

ANN 1181 35 .871
SUP SGT 76Y4 36 .006
SUP MAN 76YI 37 .760
FD SVC 9464 38 .004
COOK 94B3 39 .043'
COOK 9402 40 .265
A/COOK 9481 41 .730
MAINT 630A0 42 .000
MTR SGT 63C4 43 .012
REC SGT 63F3 44 .106
VEH OP 63F2 45 .445
SRT VM 63C2 46 .432
PLL CLK 76D1 47 .787
RCV OP 63Fl 48 .896
TVM 63C1 49 .908
WELDER 4461 50 .834
MED LD 67600 51 .483
MED SGT 91C4/: 52 .033
CLIN SPR 91C/1 53 .667
MEDVE 9182 54 .263
PA W..0 011A 55 .000
MEDIC 91B1 56 .767
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TABLE A-9. PROBABILITY BY MOS THAT PERSONNEL ARE LESS THAN 25 YEARS
OF AGE, SUPPORT COMPANY, MECHANIZED.

TASK MOS N3. PROBABILITY

CDR 11COO 1 .000
XO OFF 11COO 2 .581
1 SGT 11B5 3 .005
SUP SGT 76Y3 4 .055.
COM CL 31V3 5 .066
ARN 76Y1 6 .760
PC OVR 1181 7 .871
WINEM 36KI 8 .861
RTO 1181 9 .871
MR SGT 63C4 10 .012
SR RCVOP 63F2 11 .445
SR TVM 63C2 12 .432
PLL 76DI 13 .787
COM MECH 3WV 14 .860
RCVOP 63FI 15 .897
TVM 63CI 16 .908
SCT LOR 11COO 17 .581
PSGT 19D4 18 .009
PC DYR 19DI 19 .866
SCOUT 19D1 20 .866
SCT LDR 19D3 21 .129
A/SCT LOR 19D2 22 .496
MORT LL 11AOO 23 .313
MORT SGT 11C4 24 .033
FD CH 11C3 25 .114
FD COP 11C2 26 .454
PC DVR ilCi 27 .884
RTO ilCI 28 .884
MS LDR 11C2 29 .454
MORT GN liCI 30 .884
A/GNR ilCi 31 .884
A DEA ilCI 32 .884
ATCL 1lCOO 33 .581
AT SGT 11H4 34 .000
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TABLE A-9. PROBABILITY BY MOS THAT PERSONNEL ARE LESS THAN 25 YEARS
OF AGE, SUPPORT COMPANY, MECHANIZED (CONT'D).

TASK OS NO. PROBABILITY

RTO 11HI 35 .866
AT SCT LDR 11H3 36 .121
AT SQD/LD 11H2 37 .471
GNR 11H1 38 .866
PC DVR liHi 39 .866
A GNV liHi 40 .866
RED EY 14B00 41 .483
RE SGT 16P3 42 .064
RE CH 16P2 43 .509
RE GVR 16P1 44 .882
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TABLE A-1O. PROBABILITY BY 4OS THAT PERSONNEL ARE LESS THAN 25 YEARS
OF AGE, RIFLE COMPANY, MECHANIZED INFANTRY BATTALION.

TASK MOS NO. PROBABILITY

CDR liCo 1 .000
XO liCo 2 .581
1 SGT 11B5 3 .005
SUP SGT 76Y3 4 .055.
COM SGT 31V3 5 .066
ARMOR 76Y1 6 .760
PC DVR 1181 7 .871
RTO 1151 8 .871
GEN SUP 76Y1 9 .760
MTR SGT 63C3 10 .036
SR RVO 63F20 11 .445
SR TVM 63C20 12 .432
PLL CLK 76D10 13 .787
CE MECH 31V10 14 .860
RCVO 63F10 15 .897
TVM 63C10 16 .908
PLDR 11CO 17 .581
P SGT 11B40 18 .023
A P SGT 11B30 19 .063
S LDR 11830 20 .063
TLDR 11B20 21 .440
AR 11BI0 22 .871
GREN 11B10 23 .871
DGN 1IB10 24 .871
RMAN 11B10 25 .871
WLDR 11CO 26 .581
WSGT 11C40 27 .033
RTO lIC10 28 .884
MLDR 11C30 29 .114
FD COM 11C20 30 .454
PC DVR 11CIO 31 .884
MSLDR 11C20 32 .454
MGNR 11C0 33 .884
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TABLE A-10. PROBABILITY BY MOS THAT PERSONNEL ARE LESS THAN 25 YEARS
OF AGE, RIFLE COMPANY, MECHANIZED INFANTRY BATTALION
(CONT'D).

TASK MOS NO. PROBABILITY

AMNO DR 11Cl0 34 .884
AT SECT LDR 11H3 35 .121
AT SLOR 11H2 36 .471
AT GNR I111 37 .866
A AT GNR 11H1 38 .866"
PC DVR 11HI 39 .866
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